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CHAPTER I 


NeoMMwcy Pxvptm&'Om for the Nun Knn Bxpedition-->Onide and Portei*— 
From Srinagar to Sum— Dewriprion of the Hnn Enn. 

Apbil of 1906 found the authors again in Srinagar 

for tibe fifth time. We did not propose to go so far 

afield this season as previously, our object being to 

carry out a plan, long cheruhed, of exploring the Nun 

Kun group of mountains, about a hundred miles east 

of Srinagar, in the Province of Sum south-west of 
« 

Ladahh and north-west of Zaskar. Late in the 
summer of 1898, in descending the Bangdum vall^on 
our return from Northern T^tdakh and the frontier 
of Chinese Turkestan, we saw for the first time these 
mountains towering above its western end. Several 
daazling white snow and rock-peaks lifted their 
heads high above the neighbouring mountains, 
surrounded a multitc^ of aheer wok-aignfilea 
with tope dashed with snow, which, tinged by the 
red afteri^ at evening, shot up into the oold gMlir 
shy like pn>l^||s o( fia^ 

A 
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The rugged, savage beauty of the group and the 
evident complexity of its formation proclaimed it 
a most aUuring field for investigation, which we 
would have liked to make then and there, but lack 
of time and of proper outfit compelled us to pass 
on and wait for a more convenient opportunity, 
when, should circumstances permit, we determined 
to return and explore its tmtrodden mazes. 

The European contingent on the proposed ex- 
pedition was to be more numerous than on previous 
ones, as we had decided to try a new experiment, 
viz. that of employing Italian porters to oairy 
camp-outfit to points above those to which coolies 
could be taken or would willingly climb. We had 
had more than enough, in the past, of sitting on 
cold snow-slopes awaiting the snail-like approach 
of unwilling coolies, and at snow-camps of hearing 
their wailing complaints and refusals to march. 

Oyprien Savoye, guide of Courmayeur, who had 
been with us in Baittetan in 1903, was engaged for 
the expedition some months previously, and he, 
with the advice of our friend, Si^ore Ettore Cbnzio 
of the Turin Alpine dub, to whom we are greatly 
indebted for assistance on this as well as other 
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expeditions in turanging mth and forwarding guides 
and porters to us in India, chcMse six portera, also of 
Courmajeur, to serve under his direction. Several 
of these had nearly completed their course as porters, 
and were, so far as knowledge of mountain-craft is 
concerned, guides in all but name. The guide and 
porters left Marseilles on 9th May, and we meantime 
were busily occupied in completing arrangements at 
Srinagar. 

In attempting an expedition to Suru this season 
there were two discouraging factors; (1) owing to 
failure of crops in Suru the two preceding summers 
no supplies were to be had there, and all the rice, 
com, and meal required to feed our coolies during 
the season, as well as our own ba^^age and supplies, 
had to be forwarded twelve marches from Srinagar, 
thus necessitating large advance-caravans ; (2) the 
easiest and quickest route to Sum, of which the 
first nine marches were over the Leh route, was 
much congested by unusual Gk>vemmint transport 
during the months of May and June, and there was 
great difficulty in procuring a sufficient number of 
poxdes. 

We therefore decided to send our first caravan 
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by the Waxdwan valley, a ooolie-route. To do ttiis 
a reliable agent to superintend the transport must 
be secured. The Kashmir pundit, who had done 
fairly well in a similar capacity during our last 
expedition to the Ohogo Lungma, offered his services, 
but we considered him unequal to the task this time. 
An Englishman, an ex-police-ofiicer from Calcutta, 
who spoke Hindustani fluently and was said to 
tmderstand the management of natives, was living 
in Srinagar. He expressed his willingness to under- 
take the task. His appearance did not indicate 
that he was the sort of man one would select to lead 
a large coolie-train over rou^ roads and a snow- 
pass, and he was decidedly on the shady side of 
sixty. But he was energetic, accustomed to plenty 
of exercise, and, best of all, enthusiastic in his 
desire to go with us. Furthermore he was a Euro- 
pean, and more likely to work in our interest than 
a native would be, so he was engaged. 

The next step in the preparations was mathe- 
matical. Calculating how many coolies would be 
needed to trani^rt flfty loads of supplies and a 
hundred and fifty maunds (12,000 lbs.) of grain for 
coolies was simple, but then followed the estunating 
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of the amount of grain required to feed the ooolieB 
who were to cany the above, which amount 
had to be carried by other coolies, who in their turn 
had to be fed, and their food must be carried by a 
third set, also to be fed. And so on in a diminishing 
ratio, xmtil the problem assumed proportions that 
fairly staggered one’s power of calculation. A wise 
man of Srinagar said to us, *You cannot handle 
that route, the coolies will eat their heads o£E.’ 
Indeed they did, and, when imt content with that 
process, they pilfered liberally. However, the route 
and the numerous obstacles besprinkling it were 
eventually handled. Early in May Mr A Ho^ 
left Srinagar with two dungas loaded with oam{H 
baggage and grain fot Islamabad. A few days later 
he left the latter place with two hundred and forty- 
three cooUes for the Wardwan valley, one of the 
largest private exidorer*8 caravans ever made up. 

Two we^ later a second oaravan cd twmiy-five 
ponies carrying grain was dei^patohed under charge 
cf one of ourQuridias ly the Lsh route, and we now 
had a, seemini^, feee b91 to pc^Mre our personal 
cara^^tn. The preparation for ihia was nesriy 
liNi^pletnd, when a dmpaAch. from the ex-police- 
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officer fell on ns like a thunderbolt from a clear sky. 
On the sixth march out one hundred and fifty 
coolies had bolted in the night carrying o£E fifteen 
to twenty maunds of grain. We surmised that the 
propinquity of the 14,000 foot glacial Bhot Kol 
pass might have had a good deal to do with their 
departure, as the Islamabad coolies are notorious 
cowards when required to venture on snow, and our 
surmise proved to be correct. The Resident was 
consulted as to what could be done, and asked 
whether the native authorities would not compel 
the coolies to return and fulfil their contract, which 
they had voluntarily entered into at wages one-half 
greater than those usually paid, or furnish others in 
their place. 

He laid the matter before the Durbar. After 
some days that august body replied, that they 
could not force coolies if they were unwilling to 
march, but we were at liberty to enter a suit against 
them for the theft of grain. We had more im- 
portant work on hand just then than collecting 
evidence and conductiog a criinmal suit against a 
lot of irresponsible coolies, whom we had never seen 
and whose names were unknown to us, before a 
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tribimal wboee prwem wore of an undefined and 
fdiadowy ofaaraoter, or in trying to oompdL tibem by 
legal means to fulfil tibeir oontraot in a land devoid 
of a oontraot-law. A person, wbo would be turned 
aside from bis main object by snob a trifling matter 
as proseonting delinquent coolies, would not aooom- 
l^isb muob in tbe way of exploration. His only 
obanoe of success is to push steadily ahead regardless 
of imposition and losses. We recognised that, 
under tbe conditions existing in Kashmir, we were 
helpless to render our agent any assistance in this 
crisis. While we were considering what should be 
done, a letter arrived from him stating he was 
doing what we hoped he would have the sense to 
do—moving towards Suru by half-marches with the 
remaining hundred men. 

On 8th June Savc^ and the porters arrived in 
two tongas at the hoteL OreetingB exchanged, we 
took them to their tents pitched in the oompound# 
and told them tihey would find mea4v v^petallea^ 
and other aocesscnies at hand, so that, as soon as 
settled, th^ oonld proceed to cook their dinner. 
Another experiment with the guide and porters was 
to be tried this season. They were to do their own 
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cooking. In former expeditions there had been 
frequent complaints, that the Kashmiri lrha.n«q.T¥ ^fl .h 
not only prepared their food in an improper and 
unappetising manner, but restricted the quantity 
to inadequate amounts, although he was supplied 
with more than sufficient for their needs. When a 
sheep was killed for their use, he would, perhaps, 
give them a fiftieth part, reserving the lai^er and 
best portion to swell the bill of fare of himself and 
the bearer. There was no question as to the justice 
of these complaints, which comport perfectly with 
the character of a Kashmiri khansamah and were 
fully proved in the case of ours, but we were never 
able wholly to regulate his conduct, and this time 
we resolved he should have no opportunity to 
offend. 

At our request Savoye had selected among the 
porters one who could cook, indeed so well that he 
was the proud possessor of several medals from 
Italian cooking-societies. Although his real mMi&r 
was mountain-climbing, he was seen an hour after 
the arrival of the party in Srinagar, with shirt-sleeveB 
rolled above the elbows, preparing fifteen pounds of 
mutton over a native fire, as if he had done nothing 
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else in his life. The guide and porters were provided 
with a tent-servant to make their ohapatis^ wash 
their cooking-utensils and dtshes, and otherwise 
assist them, but they prepared the rest of their food 
over a native hearth and, in the snows, over a 
primus stove, and were entirely satisfied with the 
arrangement. It saved us a lot of trouble, for they 
had everything needed, lived well, and there were no 
oomplainte. 

We left Srinagar with twenty-five ponies on 10th 
June, and followed the Leh route as far as Kargil. 
Besides four Kashmiri servants we had two Gurkhas 
kindly loaned by Colonel Powell, commander of the 
1st Gurkha Rifles. One of these became ill and had 
to return from Sum, but the other. Colonel Powell’s 
{oivate orderly, remained throughout the expedition, 
and proved veiry nseful in forwarding saj^piies, 
oonduoting ooolie-oaravans to and from Base Camp, 
and distributing ratkms. One Islamabad shikari 
was omi^k^yed to talw dkixge cxmlies on ti^ 

Whils he showed himMlf tihe most efflelefiit of anv 
of his kind we have dealt irtth, he adhsced to 
traditloiiat ooilaetiQg daetnr, whan* 

aver pondU% and even going aa far on ona oooation 
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as to sell our grain, in transport under his care, to 
the natives in open market. We were quite satisfied, 
at the earliest suitable opportunity, to pay him oS 
and wish him Godspeed. 

Srinagar may be regarded as the Kashmir El 
Kantara to grand regions beyond, but one is heartily 
glad, after weeks of wearisome preparation, to shake 
its dust from one’s feet. The march up the Sind 
valley was tmeventful. Bad weather, as on four 
previous oceasioias, was our lot on the redoubtable 
Zoji La, and we fully endorse the opinion of Dr 
Sven Hedin, that in early summer or late autumn 
it is, considering its low altitude, one of the most 
disagreeable of Himalayan passes. It was pouring 
and hailing when the advance-guard, consisting of 
the Memsahib and two porters, made a rush for the 
three-quarters station bm^ow at Mitsahoi, east of 
the Zoji La. A sportsman, ensconced In one of its 
two barren rooms, hastened to open the door of the 
other room for the dripping guests and to offer that 
panacea, a cup of tea. He appeared a bit mystified 
when, ten minutes later, six more EtuK^peans ca m # 
up in streaming mackintoshes followed by twenty-five 
soaked ba^age-ponies. Althou|^ told he must not 
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THE TEHSIIDAR OP KARGIL\|^ 

think of supplying tea for the whole party, he 
on doing so, and before the wet d^ent to Matayan 
was continued, one and all had been warmed and 
solaced by a cheering cup. This was the last rain 
we saw. Only one or two snow-squalls occurred in 
the next ten weeks to mar a summer of unusual 
good weather. 

At Kargil we remained two days engaged in 
tiresome interviews with the Tehsildar, who had 
agreed to furnish a permanent corps of sixty coolies 
for further use. Thirty of these, he said, had already 
gone on to Suru, but it required much talking to 
settle for twenty-five ponies to transport us thither 
and for twenty-five more coolies. The Naib Tehsildar, 
his assistant, who supported him morally at these 
interviews, availed himself liberally of the Egyptian 
cigarettes we offered him. The Tehsildar, between 
sputtering about our being * Ck>d*8 creatures and sub- 
jects of King Edward,* and, with Eastern figuratiive 
expression, signifying his desire to asidst us as far as 
he could, dislodged a large artificial tooth, which fell 
on his knee, and, after being slowly replaced, speedily 
fell out again when he attempted to speak. This 
time he caught it In his hand and returned it to his 
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mouth, with, alas, no better result as regards its 
permanent position. These manipulations of the 
tooth naturally interfered with the perspicuity and 
continuity of the conversation upon transport 
matters, besides filling our minds w’ith awful mis- 
givings as to the capability of the Kargil dental 
surgeon, should one of our party require his services 
during the season. 

A man of better appearance than the other coolies 
was shown us as having been carefully selected by 
the Tehsildar to accompany them, keep them up to 
their work, and settle any disputes that might occur 
among them. He was to carry no load* reoeive 
double the pay of the others, and was designated 
by the Tehsildar as *mate.* Having agreed to 
accept him into our service we made a note of his 
name. At the next meeting with the Tehsildar the 
mate so carefuUy chosen by him failed to show up, 
and another man was exhibited as the prospective 
mate. The reason given for the change was, that 
the coolies, not being from the same district as the 
first mate, had refused to go with him. Though this 
reason was not satisfactory we accepted it, as, on 
the chances, one mate would prove of as much or 
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as little value as the other. This mate, accompanied 
by twenty-five coolies, left Kargil on the same day 
we did, and reached Suru at the same time. 

Arriving at Suru three days later, we were met by 
Mr Hogg, who led us to the best camping-ground, a 
small bagh shaded by willows below the village near 
the river. He was weU settled in one of the village 
hotises on the blufi above, where he could keep 
guard over the grain and boxes stored in an adjoining 
apartment. There must have been a second entrance 
to the latter, for each time he went to Hargil on 
business he looked the door securely, putting the 
key in his pocket, but on his return he always found 
several bags of grain had been absiraoted. How- 
ever much the Suru villagers may have suffered 
from famine the two preceding years, now they 
certainly battened at our expense, at whidbi not only 
the coolies but a not inconsiderable part of the rest 
lived the greater portion of the summer. 

Our first question on meeting Mr Hc^g was, 
‘Have the thirty coolies sent by the Tehsildar 
arrived 7 ’ He replied, ‘ Not one,* adding farther 
that not a coolie was then available In Sum, all 
b^bog absent on Govemm^t service. He was 
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accordingly despatched at once to Kargil to demand 
an explanation from the Tehsildar of his statement 
to us, that thirty coolies had gone to Suru, and to 
bring back with him as many others as possible. 
Meanwhile, irritating as it was to be obliged to 
waste several days in fine weather awaiting his 
return, we had no other alt^native. 

The Nun Kun mountain-group lies a few miles in 
direct line south-east of Suru, between 33** 66" and 
34" 6" lat. N., and 76" 2 ' and 76" 13' long. E., as 
shown on the Indian Survey map. The massif is com- 
parativdiy small and compact, standing up by itself in 
the midst of a network of mountains and occupying, 
practically, a square with a side of eleven to twelve 
miles. Two parallel spurs of the same fold, con- 
nected indirectly with the Nun Kun by narrow 
ridges, run west to 76" 63' long. E., enclosing a 
Racier eight miles long, but these can scarcely 
be regarded as a part of the Nun Kun massif. The 
hipest central portion is guarded on all sides by a 
multitude of ragged, precipitous spurs or buttresses, 
which run down from it to the surrounding valleys. 
They culminate in pointed or serrated summits 
attaining heists of 18,000 to 20,000 feet. On the 
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north and east they fall very abruptly, and their 
broken, often perpendicular, walls offer insuperable 
barriers to the approach of the explorer. On the 
other two sides much broken glaciers and steep 
ice-walls, while not rendering the main peaks 
inaccessible, make the approach to them and their 
conquest matters requiring mountaineering experi- 
ence and skill, as well as thorough mountaineermg 
outfit, and careful preparation. The northern slopes 
overhang the Sum river in the Bangdum valley for 
eight miles, for which distance with the opposite 
mountains they enclose a gorge, through which it 
flows. 

The central part of the massif rises ^XX> to 4000 
feet not only above its own lesser peaks, but above 
all others for scores of miles around, the nearest 
peak that exceeds it in height being Nanga Parbat, 
120 miles north-west. East, west, and south, none 
of the multitude of mountains overlooked by it 
approach it in heii^t. It stands alone, a lofty 
island of rook and ice, towering bold and sharp 
from an ocean of sturrounding peaks to an altitude 
measured at 23,447 feet 

A parallel may be drawn between the Nun Kun 
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and Ruwenzori in Africa, lately explored and 
ascended by H.R.H. the Duke of the Abruzzi. 
Both tower high above ttie level of the regions in 
which they stand, and both are compact, circum- 
scribed massifs culminating in several peaks of. 
nearly equal height. The Nun Kun, howevOT, is 
larger, occupying a square with a side five miles 
loi^^r than that occupied by Ruwenzori. Its 
central peaks are much steeper, more broken and 
ice oovored, and attain altitudes 6000 feet higher 
than those of that massif, and its glaciers are far 
larger, more complex, and more perfeotiiy developed. 

Although situated in a fairly well-known region, 
the valleys around it having for years been visited 
by Eportsmen and somewhat by travellers, its height 
and inaccessibility had rendered its higher parte, 
up to the time of our expedition, secure from 
intrusion. In 1899 Major Lucas attempted with 
Gurkhas to climb some of the rough lower slopes 
bordering the Ganri glacier, but did not get very far. 
Shortly afterward Major the Hon. 0. G, Bruce made 
his way over the heights west of the Nun Kun to tbe 
Bhot Kol Racier, but made no attempt <m tib.e Nun 
Kun itsdif. Sportsmen have occasionally entered 
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the Shafat nala, the easiest avenue of approach, 
one having camped for some days in 1905 at the site 
of our base-camp, some five miles above the tongue 
of the Shafat glacier. In 1902 Rev C. E. Barton 
and Dr A. Neve paid it a brief visit. They camped 
for a night near the same point at an altitude of 
1|^900 feet, and the next day ascended the Shafat 
Racier to a height estimated by them at about 
18,000 feet. In 1903 the late Mr SiUem, a Dutch 
mountaineer, followed in their footsteps, reaching, 
perhaps, a somewhat higher point on the glacier. 


B 



CHAPTEE II 


Our Feathered Companiona— From Suru to the Head of the Kangduni 

Valley-^-Coolie-Experiences— The Qompa-^The Latna-ljambardar and 

his Lady-Companiona 

Mb Hooa^ who arrived at Suru two weeks before 
we did, had orders to buy and have ready for us a 
sufficient number of sheep and fowls. He had no 
difficulty in obtaining the sheep, but he was able to 
procure only one dozen fowls, the supply of these 
having, probably, been reduced by the two seasons 
of famine. Of these one was a cock, a rather small 
bird, entirely white, with low broad comb, piercing 
yellow eyes, and sharp well-turned spurs, which 
testified that he had reached the age of maturity 
and could no longer be called a chicken. He, 
evidently, had an excellent opinion of himself, 
strutted about with an air of great importance and 
decision, and busied himself in maredialling the hens 
around the courtyard of the lambardar’s house, 

where they were permitted to range at will and pick 
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up such scanty subsistence as its precincts mi^t 
supply. 

These fowls were carried on the march by the 
cpolies, being distributed among them for this 
purpose. Journeying in this manner is no sinecure 
for the fowl. Its legs are tied together with a 
woollen thread, and it is perched on the top of the 
coolie’s pack, to which it is secured by the free end 
of the thread. Its feet being thus hampered, it 
cannot retain its position with any degree of cer- 
tainty. When the coolie shoulders his load, puts it 
down, or makes any unusual movement in marching, 
the fowl loses its balance, which it strives to regain 
by vigorous use of its wings, but often fails to ac- 
complish, falling over the edge of the pack and dang- 
ling helplessly head downwards by the thread, until 
replaced in the upri^t position. Constant exertion 
of this character throughout the day without food 
or water in the hot sun so exhausts it that, when 
liberated at the end of the march, it lies panting 
on the ground with open beak unable to move 
about. 

Between marches it is left unoared for, to find its 
food as best it can. The idea of feeding fowls to 
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keep them in good condition or even alive would 
never occur to coolies or camp-servants, whose only 
thought is for themselves. They devote to their 
own use all the grain they can obtain either honestly 
or by theft, and would see fowls starve to death 
under their eyes rather than give them the minutest 
portion. Foraging on the part of the fowls in high 
regions with scanty vegetation or none at all, where 
grasshoppers, crickete, and other insects are not to 
be found, does not bring them spoils enough to keep 
them alive for long, and, if left to the tender mercies 
of camp-servants, they shortly die. If the traveller 
wishes to have the benefit of the fowls he takes with 
him, he must himself see that they are fed till killed 
for his table. 

The Suru valley from Kargil to Sum runs in a 
direction practically south. Just beyond Sum it 
makes a wide turn around the end of a mountain- 
spur to the village of Purkutse at the base of the 
spur. From here it runs due east for twenty-three 
miles, under the name of the Upper Sura or Bang- 
dum valley, and ends in an amphitheatre, into which 
four other valleys open. From Sum to Purkutee 
by the valley is a good day’s march. A shorter 
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and more interesting route crosses the top of the 
spur over the Purkutse La. This takes only about 
five hours, and affords an impressive view of the 
northern face of the Nun Kun massif. 

We decided to approach the Nun Kim by the 
Shafat nala on its eastern side. As the mate and 
twenty-five coolies, who came with us from Kargil, 
were lying idle at Sum pending the return of our 
agent with others, Savoye and two porters were 
despatched on 26th June with twenty coolies to 
push up tiiie Shafat nala as far as possible, find 
a suitable place for a base-camp, obtain as much 
information as they could as to the conformation 
of the region, and await our arrival with the main 
caravan. 

On 28th Mr Hogg returned with thirty EArgil 
coolies in charge of the mate whom we had first 
engaged. The same day the Sum lambardar said 
many Sum coolies had returned, and he could 
supply us with thirty Sum men and a mate. It 
was apparent that these latter, learning that coolies 
wmre to be fed by us on the eapedition and were 
besides to receive wages higher than those established 
by custom, were anxious to get a share of the 
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bonanza offered, especially as they would be relieved 
of the expense of supporting themselves during the 
summer. Prom this time on, as the Suru coolies 
returned from the compulsory service for which 
they had been requisitioned, we had no dififioulty 
in obtaining as many as were needed, and some who 
were again ordered away refused to go, remaining 
by preference with us. 

On 20th June we left Suru with sixty-five coolies 
under three mates, thirty sheep, fifteen goats, and 
the dozen fowls, to cn^ the Purkutse La to the 
Rangdum valley. We were not pleased with the 
attitude of the KargU mates. They seemed to take 
no interest in their work, and did nothing to make 
themselves useful or to further our interests or those 
of the coolies they had charge of. Their ohief 
concern was, on one pretext or another to obtain 
an advance of money. Neither were the Kaigil 
coolies satisfactory. They were slow in starting, 
took up their loads grudgingly, oomjriUiined of their 
weight althor^ they were not heavy, some being 
only thirty to thirty-five pounds, spent much time 
in rearranging them, and stopped to rest every 
sixty to a hundred steps. Their behaviour belied 
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what the Kargil TehsMar said of them, i,e. that, 
having been half starved for two years, they were 
aadous for work and might be relied on to do 
faithful service. From the manner in which they 
started in we felt sure their sojourn with us would 
be short, for the work ahead demanded coolies with 
an entirely different animus. 

We reached Purkutse at 1 p.m. and camped on the 
river>bank below the village, which is perched on 
crags above. Purkutse is the last village in the 
valley where any cultivation exists, and, as the 
amount of arable soil here is limited, every inch 
that is not rook is irrigated and planted. As a 
consequence we could scarcely find a dry place large 
enough for any of our tents, and were oblige to 
place them in any odd comer that presented itself. 
Here some of the Kargil coolies gave out, saying 
they were ill, and their places were taken by volun* 
teers from the village, who remained with us through- 
out tibe expedition. 

The next march of eleven to twelve Tnii<yi brings 
one to some mined stone huts, the remains of the 
former village of Gulmatunga. Opposite thhi place, 
on the south side of the Sum river, the Shafat uflla 
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enters the Eangdum valley. The patit from Pur- 
kntse is good, though somewhat rough, for the 
first few miles leading over moraines, tali, and rock- 
shotdders. The first part is interesting because of 
the wildness of the Suru river, which reaches its 
noisiest climax shortly above Purkutse. For more 
than a mile the river-bank was strewn with blocks 
of white ice, and in the seething torrent hundreds of 
large ice-blocks were seen, which, as they tore along, 
lunging against rooks, were spUntered and heaved 
into the air. Our voices were drowned by the roar 
of waters as we climbed the path, which wound over 
the cMs overhanging this riotous, moving chaos of 
Nature. Turning a rook-buttress of a mountain-side 
one comes upon the explanation of the soene. 
Directly &nfax» across the valley tire riven, orevassed 
Ganri g^ier makes its rapid descent from the Nun 
Kun. Without the intervention of moraine it 
plunges into the river in a sheer ice-waU 200 
feet hi^. The layenrs composing its face scale 
and fall as ioe-blooks into the stream, which here 
flowing smoothly bears them slowly onward to join 
the ferocious current a short distance below. It 
is a suigestive and wonderful meeting of mighty 
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forces continumg from year to year, tliis battle of 
the great Racier with the river, which its melting 
snows help to feed. 

Distrusting the Kargil coolies, we allowed them to 
march ahead of ns the greater part of the morning. 
As we glanced from time to time along the line in 
front, the fowls were seen at intervals on the tops of 
the loads, their fluttering wings outstretched in the 
attempt to maintain their equilibrium, like eagles 
on the standards of a moving army. At one o’clock 
the caravan, which had not marched with any 
enthusiasm, had covered eight to nine miles, when 
the fifty-five Kargil coolies went to one side in a body 
and sat down, laying aside their loads. On asking 
the meaning of this and telling them to go on and 
complete the march, they refused to do so, and said 
they would go no farther. As the road was good, 
they had been supplied with the full quantity of 
rations agreed upon, and we had had no words with 
them, their action in thus breaking their contract 
at the very outset was inexplicable, thou^ we 
expected they would do so, as soon as any diffi- 
culties were encountered. The two Kargil mates, 
who were behind, now came up, and we demanded 
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of them, that they use their authority and make 
the coolies complete the march. Thb they would 
not do, but, siding with the coolies in their in- 
subordination, said none of them would go farther 
and all would return to Kargil the next morning. 

The Simi coolies took no part in the revolt, but 
kept by themselves awaiting the issue. On being 
asked what they would do, they replied they would 
stand by their agreement with us, and that the Kar^ 
coolies were bad men, who could not be trusted, a 
fact which was sufficiently patent. As the march 
could not be completed with thirty men, much 
against our will, we were obliged to camp at this 
place. A messenger was immediately sent to our 
agent at Suru with instructions to send us more 
coolies as soon as possible. The next morning the 
Kargil coolies left in a body. In order that they 
might have no possible groimd for complaint against 
us, and might have no occasion to say we left them 
starving in the wilderness, two days’ rations were 
given to each coolie, although, of course, we were 
under neitiber legal nor moral obligation to do this. 
We afterwaids learned, that, in thus breaking thedr 
faith, they acted under the orders of the Wasir of 
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Kiu[|;iU the Kiahmir Joint (k>iiauni«Bioiier for Ladakh 
and Balffotan, and hi^ieet nativo offidal of the 
regioa, whose reason for ordering this act of perfidy 
wfii appear later on. He was in office f<»r what he 
could get out of it, and his actions during this 
summer so oomprozuised his superiors that he was 
removed and sent to an obscure position in the 
plains. 

We were detained two days at this camp by want 
of transport, and were obliged to weaken our force, 
so greatly diminished by the desertion, still further 
by sending five coolies with supplies to find and 
join Savoye. He had sent us word, that he was 
unable to ford the Suru river at Oulmatunga, as can 
usually be done in June and July, and had been 
compelled to make two long marches up the Bang- 
dum valley to Taai Tonzas, where he just managed 
to cross in ihe early morning, and then marched 
back again on the south side of the river to the 
Shalat nala. On 2nd July we sent on part of our 
luggage to Oulmatunga, two hours’ march beyond 
the camp, and early on the 8rd sent another part, 
following ourselves with the balance as soon as the 
coolies returned. 
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We camped near the river. The next morning, 
taking a number of the bravest and strongest coolies 
and two ropes, we returned about half a mile to a 
point where the river widened, to see for ourselves 
whether a fording-place could not be found. The 
coolies were roped and sent into the water at several 
points to try it, but at all they soon got beyond 
their depth. It was evident we should have to march 
up the valley, as Savoye had done, in order to get 
across the river. This, in the crippled state of our 
transport, meant a delay of several days, which was 
most annoying, as, under ordinary conditions, we 
were only one day’s march from the Shafat glacier, 
our first objective point, and we were anxious to 
improve the fine weather, which might at any time 
change for the worse. 

The temp^ature had been unusually high for the 
season. Since leaving Dras the middle of June, 
we had marched in such sun-maxima, measured by 
our solar thermometer, as 191% 196% 199% 200% 
201*5% 206% and 206° Fahr. The great heat had 
melted the snow on the mountains rapidly, and we 
had foimd all glacier-fed streams on our route 
turbid and greatly swollen, some of them being 
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impassable after midday. The Sura river was no 
exception. volume was much augmented and 
its mud-laden water of a dark slate colour. Further 
the amount of water coming down was so great that 
it did not subside during the night to the usual 
extent, so that the prospect of being able to ford the 
river in the morning was not much greater than 
later in the day. 

From Gulmatunga we moved slowly up the valley 
by half-marches, our coolies having to go twice over 
the ground every time we moved. We camped at 
the two small villages of Schama Karpo and Zulidok, 
where brushwood for fires can be obtained, but no 
supplies of any kind. At the former the chief 
Lama of the Gompa or Lamist monastery at the 
head of the valley, who was the lambardar of the 
region, joined us witilr five ponies, which formed a 
welcome addition to our transport-corps, eiq[>eoially 
as a Gurkha and fifteen oooliM had to be sent back 
fimm Schama Karpo for coolie-food, reducing our 
force to five cooties. 

At Zulidok, on 8th July, thirty-one cooliee under 
rire chaxge at the shikari arrived from Sura. Ihey 
brought, among other things, a number of fowls. 
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one of 'which was a good-sized cock, considerably 
larger than the white one. This reinforcement of 
OUT larder was first announced to us by a cloud of 
dust rising from the groimd at some distance from 
our tents. Investigation showed it to be due to 
the following cause. The new cock, after being 
liberated by the coolies, was walking confidently 
towards the camp, when his progress was suddenly 
interrupted by the onset of the little white cock, 
which, having spied him and considering his own 
prerogative infringed upon by his presence, attacked 
him with great fury. The newcomer resisted stoutly, 
and the battle, which soon waxed fast and furious, 
lasted nearly an hour. The white cock, despite 
his disparity in size, proved the better bird, and his 
antagonist at length drew ofi and acknowled^d 
himself beaten, his comb purple, lacerated, and 
bleeding, one eye entirely closed, and the other 
practically so. He withdrew to the confines of the 
camp, and, during the few days he was permitted 
to live, never again ventured within striking distance 
of the victor. The latter, although also severely 
handled, flying up on a rock and flapping hie wings, 
announced his victory by a smies of shrill crows, 



THE WHITE COOK IN EVIDENCE 31 

and llien rejoined his companions as if notibing had 
happened. 

Although Zulidok lies fairly hi^, about 13,000 
feet, Tvith a cool, bracing air, and although the 
summer was only just beginning, we were here, as 
elsewhere in the upper half of the Bangdum valley, 
nearly devoured by mosquitoes from early morning 
till about noon, when the prevailing west wind, 
blowing down from the mountains, swept them away. 
They alighted rather slowly and silently and were 
easily killed. They were, however, persistent in 
attack, and while one might in a few moments kill 
a score, fifty others, unless one was wary, might 
succeed in biting. 

On 9th July, with our force of thirty-six coolies 
and five ponies, equal to fifteen more, we started 
for Tazi Tonzas, a village about three miles above 
the Qompa, where, the Lama told us, Savoye 
crossed the river. The valley here was covered 
with short grass, and flowers b^gan to appear. 
Many marmots were seen sitting on the earth- 
mounds thrown up outside their hunowi in the 
talus-fans projecting into the vaQey fraaa the 
mountaina, and they whistled merrily at us as we 
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marched along, diving into their burrows on our 
nearer approach. The porters amused themselves 
by stalking them, but they did not succeed in kiHwg 
or capturing any, as we had no firearms, and they 
could not get near enough to use oficctually the 
stones carried in their hands. 

The head of the valley widens out into a large 
amphitheatre, the fioor of which is thickly covered 
with sand and water^washed stones and intersected 
by a number of mountain-streams all converging 
on the Sum river. From this amphitheatre four 
valleys lead into the mountains, down the most 
northerly of which we came in 1898 from Kharbu 
8^ter crossing the Kangi La. In the centre rises 
a good-sized hill on which the Oompa or Lamist 
monastery stands, the abode of the lambardar- 
Lama already mentioned and a rabble of filthy, 
red-robed, younger lamas. A short distance west 
of the Gompa is a hamlet of half a dozen houses, 
where the chief Lama, who had left us two days 
previously, appemed, accompanied by a motley lot 
of half-Tibetan women bearing copper plates of 
meal in their hands, which they presented to us. 
When we had taken a pinch from each plate and 
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sampled it, they called vociferously in loud, laughing 
tones for bakhshish, on receiving which they re> 
turned to their houses. 

As we passed the Ctompa the lamas came out in a 
body and went through the same ceremony. An 
hour and a half later, on arriving at Tasi Tonzas, a 
dust-oovered village of stone huts standing on a 
level stretch of sand, the chief Lama, who had 
disappeared from view at the preceding village, 
again greeted us with several women more fantastic 
in dress and appearance than the others, ^bso with 
an offering of meal. As the novelty of this mode 
of reception had now suinowhat worn away, we did 
not delay long in exchanging amenities with these 
ladies. Their importunity was quieted by a bakh- 
shish of silver, and we addressed ourselves to seeking 
the least dusty spot on this satid-waste for our 
camp. The jAtnies now went back to Zulidok, and 
ratumed by evening with the remaiiuler of our 
luggage. 

For the last two days clouds had obscured the sky, 
which we retarded as a favourable ciroumstaiioeb 
dnoe the mdlting of the snow above wouki be 

lessened, and we might hope that the depth of 

c 
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water in the rirer would be diminished the following 
morning. That afternoon the porters investigated 
three of the six streams into which the river here 
divides, and found they were easily fordable. We 
tried to hire the five ponies for the return march 
to the Shafat nala, but the Lama said this would not 
be possible. They might assist us in crossing the 
river, but would go no farther. On this day one 
coolie had to be despatched to Suru with our mail 
and instructions to Mr Hogg, so that we had only 
thirty-five coolies to carry seventy-eight loads. 
We decided not to wait here for other oooUes to 
arrive, but to leave forty-three loads at the village 
and push on with thirty-five loads of the most 
necessary lu^age, so as to reach our base on the 
Shafat glacier as soon as possible and communicate 
with Savoye. 



CHAPTER HI 


Perlloni Fording of the Hunt Utvor--*Srti]sng Acmmtii with the 
Ijiimbardar--*(V)ttntori]inrrh down thi* Hangduin Valley— Tn the 81kafat 
Nala— The Shafnt (llneier— iJewptifin of the Iwit Kargi! f 

We left Tazi Tonzas at 7.20 a.m. The first five 
streams were paHsod without difficulty, but the 
passage of the sixth, the largest of all, proved quite 
a different matter. Although, as wo had anticipated, 
the water was lower, it was still waist*high, ran with 
a rapid, eddying current, and was almost ice*cold. 
The stream was over 200 feet wide. True to his 
promise the I^ams was on hand with the poniee, 
but with the river in its then condition crossing on 
their backs did not appear attractive. The authors 
crossed first. We preferred to iaoist ourselvee to 
coolies, two of the largest and strongest of whom 
were selected to take us over. Armed with onr 
bergstooks they stepped into tlw water, and we 
climbed upon their shoulders. As they advanced 
to mid-stream they swayed and floundered in the 
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rapid current, stopping evei^ few feet to secure their 
footing on the cobble-paved bed of the river, and 
to preserve their balance, while we clung to their 
shoulders and necks with all our strength, our feet 
and backs lashed by the cold waves, realising the 
insecurity of our moving perch and expecting every 
moment to be precipitated into the seething waters. 

One porter tried a pony, and succeeded, after a 
perilous passage, in getting over alive ; but the others, 
after witnessing the ammal’s gyrations and desperate 
struggles to maintain his equilibrium, during which 
the porter, wet to the skin, had great difficulty in 
keeping his seat, concluded they did not oare to 
cross in that manner, nor as we had done, but 
decided to trust to their own feet, wade over together 
in a line, and, supporting one another, buffet the 
billowy stream as best they might. They got over 
without accident, but thoroughly soaked and chilled. 

Then came the twenty-six sheep and fifteen goati. 
A few of the sheep went over d la nage, as the porters, 
pleased with the prowess thus displayed, said, but 
others turned tail when pushed into the water, and 
made for the shore from which they started, so that 
they had to be dragged over by the coolies. As 
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for the goatSy they ahmuied the water altogether, 
and the oooliee had to play the part of good ahepheide 
and oany them over on their ahouldOTB. At the end 
of three houre all were landed on the farther aide. 
The coolies collected a large amount of brushwood, 
and three fires were soon started, which, fanned by 
the wind, blazed and crackled fiercely and threw out 
a heat, that soon restored warmth and circulation 
to chilled limbs and dried the wet garments of alL 
It took some time to settle the account with the 
Lama, A bakhshish of money, silk handkerduefs, 
and a liberal supply of tobacco, had already been 
given him, but he did not hesitate to ask for more 
tobacco, and, in addition to payment for the ponies 
on the last two days, a bakhshish for each pony and 
pony-wala. In fact, the word bakhshish fell from 
his lips constantly during the hadf-hour of settling, 
and, as he rode away, it rang in our ears as long as 
his voice could be heard. He evidently wished tio 
make the most of this unusual on^portuni^. He 
had resUy rendered Savoye snd ourselves an impor- 
tant ssrvioe, and we did not grudge him the pooketM 
of rupees he got from us before and after the river 
wasfoided. Let us hope he applied what he received 
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to the advancement of religion and to the promotion 
of the usefulness of the Gompa. He was, after ail, 
of a jolly, good-natured sort, and, when we promised 
him more bakhshish on our return, he leered like a 
Himis mask. Fortune, however, ordered that we 
should return by another, much more difficult, route, 
and we never saw him again. 

We now marched down the Rangdum valley on 
the south side of the river over rock-debris and 
swampy meadows to a point half-way toGulmatunga. 
After considerable searching a small grass-covered 
spot was found dry enough to camp on, its surface, 
about six inches above the streams by which it was 
surrounded, just large enough to hold the tents. 
Here Swamp Camp was pitched. The mosquitoes 
hailed our arrival with a gusto, which showed that 
human beings were a rare article of diet for them. 
But their attack ceased soon after sunset, and they 
did not disturb our sleep, probably because the nights 
were so cold that, as was also the case with the 
mosquitoes on the DecMud Plains at about the same 
altitude, their activity was checked. 

Resuming the march early in the morning we 
made our way over bush-covered swamps, boulder- 
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strevm san<i*dune8, and finally over the face of a 
rook-oliff rising sharply from the river to the Shafat 
nala, which we ascended for three miles to a grass 
and bush-covered maidan in front of the tongue of 
the Shafat glacier, where we camped (Moraine Camp) 
at an altitude of 13,360 feet. The Shafat nala runs 
almost straight from the Bangdum, a little west of 
south, for nine miles, along the eastern edge of the 
Nun Kun massif, to the base of the splendid snow- 
mountain, marked Z1 on the Indian Survey map, 
which is seen through the nala from Gulmatunga 
walling in its end. 

For about a mile above its outlet the bed of the 
Shafat nala consists of a succession of rolling hillocks 
sparsely covered with vegetation. These had been 
appropriated by a large colony of marmots as a site 
for a subterranean city, and their burrows pierced 
the ground at short intervals in all directions. 
These marmots were social in tiheir habits and ex- 
changed Sequent visits, as was shown by footpaths, 
as distinct an d weU-trodden as any made by man , 
running between the different burrows and forming a 
network over the whole surface. Were this place 
of sufficient importance to have a name, it mif^t 
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appropriately be called Marmotville. For the next 
two miles the nala ascends gently in swampy 
meadows covered with grass and dwarf-willows, 
interspersed with three areas of rock and ddbris 
brou^t down by winter avalanches, and intersected 
by numerous swiftly flowing streams. 

We remained flve dajrs at Moraine Camp awaiting 
the arrival of the rest of our luggage and supplies. 
The mate and thirty-five coolies were despatched to 
Tazi Tonzas for the loads left there. Meanwhile the 
Gurkha arrived with thirty loaded coolies from 
Sum, BO tiiat on the return of the mate and his 
band we had over sixty coolies, which number was 
sudSlcient for all needs, except on two occasions, 
when temporary coolies were easily obtained. 

In tbe Shafat nala, as in the Rangdum valley, 
not a tree of any kind was to be seen. All about 
Moraine Camp and for 600 feet above on the hill- 
sides there was an abundance of dwarf-vrillow, 
which makes a good fuel. The sun here burned hot 
at midday, as it had done in the Rangdum. On 
12th July the temperature of its rays at was 
200** Fahr., and the shade-temperatum was 68*. 

The issuing of daily rations to sixty or seventy 
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oooliee is an irksome task. They are not satisfied 
unless each sees his seer of satu or rioe weighed, and 
assures himself that he receives full measure. This 
proceeding demands more time than the explorer 
himself can devote to it. If he, however, entrusts 
it to a native servant or coolie, he will find his stock 
diminishing more rapidly than it ought. We placed 
the distribution of coolie-rations in the hands of the 
Gurkha, who pitched his tent near those of the 
porters, who could keep an eye on what transpired, 
and, when he was absent, one of the porters took his 
place. It requires a person of phlegmatic tempera- 
ment to endure the disputing and haggling of the 
coolies on such occasions. It is also necessary to 
be on one’s guard, lost some of them, after receiving 
their portion, go away and dispose of it and then 
return at the other end of the line for a second 
portion, a trick almost certain to be practised on 
the unwary. Tea and tobacco we dispenaed our- 
selves, tiheae being luxuriee for special oooadona. 

While waiting for the conoentration of oodiea 
and BuppUes at this camp we explored the lower six 
mtiiis of the Shafat i^ier. Its tongue ended half a 
mite above the oamp in an inegular mass of ioe 
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from eighty to a hundred feet high, stretching 
entirely across the nala and heavily covered with 
red granite-detritus, which gave it the appearance 
of a large terminal moraine. The valley-bed imme- 
diately in front of it, though somewhat strewn with 
small stones, bears no terminal moraine to indicate 
that the glacier has in r^nt times extended lower 
down than at present, to which fact the turf-covered 
alluvium, existing almost to the edge of the tongue, 
also testifies. Two good-sized streams issue, one on 
each side of the tongue, from deep gullies extending 
half a mile or more up the glacier. For the next 
two miles the glacier consists of a chaotic combina- 
tion of high ridges, deep ravines with perpendicular 
walls, hillocks, and depr^ions, forming a labyrinth 
as dMoult to traverse as could well be imagined. 
This part has no well-marked moraines either 
lateral or median, though it is covered with an enor- 
mous amount of detritus. Its banks on both sides 
consist of steep mountain-slopes greatly tom and 
eroded by ice and water. 

The upper end of this portion ceases abruptly 
with a sharp sweep to the south-west, below which a 
lower surface of smooth, white ice about hcdf a mile 
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wide begins, occupying the eastern side of the nala, 
and extending to the base of Z1 four miles distant. 
This had few crevasses, but it was covered with small 
pockets with vertical walls filled with water of 
crystal clearness, hrom a few inches to more than two 
feet in diameter, and from six to twenty>four inches 
deep, at the bottom of which lay either flat atones 
or a thin layer of silt, which, by absorbing and 
transmitting the sun’s heat, caused the ice beneath 
them to melt and form the pockets. We have seen 
simiifur pockets on other glaciers, and shall mention 
them again in connection with nieve penitente 
later in this book. Near the junction of the white 
ice with the lower portion were a number of glacial 
tables, some of them of large sisse, supported on 
ice^pedestals from three to six feet high. 

Adjoining the white ice on the west, but entirely 
distinct from it both in character and origin, though 
equally a part of the glacier, runs another section 
parallel to and overtopping it by sixty to eighty feet. 
This section, about a quarter of a mile wide, fills 
the remainder of the glacier-bed. It is greatly 
broken and orevassed, and thickly covered vdth 
reddish granite-detritus. The final destination of 
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this section affords an interesting example of the 
application of glacial force. On its west side, about 
a mile above the lower end of the white section, a 
branch-glacier joins the Shafat. This branch is 
short, nor over two and a half miles in length and 
perhaps half a mile wide, but, coming from the side 
of a high peak of over 23,000 feet, with a fall of 
9000 feet, it presses with tremendous force upon the 
Shafat glacier. As a result the red section is crowded 
bodily over to the east side of the glacier-bed, cutting 
across the white section, forming a barrier to its 
further progress, and literally swallowing it up. 
Here the 3red portion expands so as to fill the whole 
glacier-bed, three-quarters of a mile wide, and forms 
the chaotic lowest two miles of the glacier already 
described. 

The very abundant detritus brought down by the 
branch, seen in a large moraine it bears, is blaoL 
This crowds with the ice into the space on the 
western side, from which the red section has been 
pushed, and can be traced downward for about a 
mile. At the line of contact of the branch with the 
Shafat a large hillock of black material prmsea well 
into the red section, crowded high above the sur- 
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rounding level by the preesure. The eastern edge of 
the white section bears along a smaller blaok moraine, 
which is also swallowed up by the red portion at 
their meeting-point. 

Opposite the face of Z1 the glacier, which thus far 
ascends with a moderate gradient S. 23** W., turns 
around the end of a spur of the Nun Kun, and 
pursues a course W. 10** S. to a ridge tluee miles 
above, running from the central one of the row of 
five southern Nun Kim peaks across the slope to an 
ardte projecting from Zl. This ridge projects only 
slightly above the ice, but it forms a line of de- 
marcation on the north side between the snows, 
which, coming from three peaks of the Nun Kun, 
feed the Hhafat glacier, and those from the remain- 
ing two, which fall to the Fariabad nala; and on 
the south between those from the whole front of Z1 
and those from it west of the ardte, which also fall 
to the Fariabad nala. The altitude of this ridge at 
a point a quarter of a mile from the wall of Z1 is 
16,911 feet Thence it ascends continuously till it 
ends in a peak of over 21,000 feet. 

The reservoir of the Shafat glacier differs from the 
ordinary type, in that it is composed of two lateral 
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part® or wings, separated from each other by over 
two miles, the northern wing consisting of the slopes 
of the Nun Kun massif, and the southern of those of 
Zl, the snows from both of which descend cast of 
the boundary-ridge into the intermediate depression, 
meeting near its middle line to form the glacier. 
The glacier is therefore destitute of a typical hood or 
end-basin, enclosed by mountain-walls on the west. 
Its width just above the bend is about a mile, but 
below the ridge it widens to more than two miles, 
ascending sharply and greatly broken to the Nun 
Kun. The ice from the south or Zl wing is remark- 
ably free from detritus, but that from the Nun Kun 
wing bears a considerable quantity in detached 
masses, which finally become concentrated in the 
red western section already described. 

Savoye*s party had established a base-camp on 
the spur, around which tilie glacier turns, five milw 
above its tongue. The altitude of this camp was 
15,100 feet, and it stood 400 feet above the glacier. 
They had with them seventeen coolies, of whom 
five were the Suru coolies we had sent to them 
with grain from our first camp in the Rangdum 
valley, and the rest were from Kargil. On the third 
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day alter their arrival, two Kargil oooli^Bf who had 
been deapatohed by the Kargil mates to Apprise 
Savoye’s coolies of the defection of their companions, 
having swum the river at Gulmatunga, appeared at 
the camp. They could give no proper account of 
themselves, but said we had sent them. On being 
asked for the letter, which every coolie who acts as 
messenger is expected to have, they could produce 
none. That night all the Kargil coolies deserted 
without warning, cartying off with them the body of 
a sheep killed that day and btiri(*d in the snow for 
preservation. Two of the live Sum coolies remain- 
ing became ill, so that Savoyo wjw unable to accom- 
plish much of the roconnaisMaiico-work that had been 
planned. The loss of the sheep deprived the party 
of the whole of their supply of fresh meat, and other 
stores as well as the coolie sprain wore exhausted 
when we reached Moraine Camp. From this point 
yre soon established oommunioation with them and 
relieved their necessities. 



CHAPTER IV 


Life at Base Camp— The Camp-Cook— Exploration from Base ('amp- 
Nieve Penitente— Up the Ice-olad Flank of Nun Kim— High Snow- 
Oamps— We enter the Nun Kun Plateau, abore SO, 000 Feet— At 
Camp Italia. 

On 17th July we left Moraine Camp with our whole 
caravan, and marched up the glacier to join the 
guide and porters at Base Camp. For more tl^ 
a mile we followed the steep, tom, and boulder- 
covered left or west bank, and then descended to 
the glacier, where for another mile we picked our 
tortuous way over, up and down, in and out of, its 
rock-smothered ravines, hillocks, and ridges, to the 
smooth white ice, over which we passed without 
difficulty, till the orevassed red section adjo ining the 
mountain-side had to be crossed, where care was 
necessary. A short, sharp scramble of 400 feet 
up the spur brought us to the camp. Two tent- 
terraces had been levelled of! for us on the slanting 
hillside, upon which our tents were soon pitched, 
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while the porters and servants established their 
quarters as the nature of the ground warranted. 

The coolies of the sportsman, who had visited this 
spot the preoeding summer, had constructed severed 
rude, stone shelter-huts near by, in which our coolies 
immediately made themselves at home. In a short 
time everything was arranged, and we devoted 
ouraelveB to preparations for the further moves to 
be made from here. All were now keen for snow- 
work. The nine small Mummery tents were un- 
packed and examined. A gross of long wooden 
pegs to anchor them wore mode from wood brought 
from the nala below. Ice-axes were tested and 
polished, and thick clothing was stowed in our 
clothes-bags in place of thinner garments heretofore 
worn. Extra mountain-boots were brought out 
and oiled, and those already in use re-nailed and 
repaired where necessary. The sound of pounding 
was heard for hours, for the porters were expert 
cobblers as well as cooks. 

ISte camp was well above the wood-line. Nothing, 
not even a shrub, grew that could be used tov fuel. 
Twenty ooolies were sent down daily to the nala 
below the i^boier to fetch wood for fires and tent- 

D 



60 PEAKS AND GLACIEES OF NXTN KUN 

pegs, and soon a large amount was accumulated 
ready for use. Grass, plants, and flowers, however, 
covered the whole slope, to the great delight of the 
goats and sheep, which roamed about at will, 
nibbling eagerly throughout the day, and to the 
satisfaction of the servants and coolies, who used 
two varieties of a soft, thick-stemmed plant as a 
salad, and revelled in the wild onions as seasoning 
for their food. Forget-me-nots, purple asters with 
brilliant orange centres, edelweiss, crimson orehids, 
and many other flowers grew in profusion about our 
tents, and we had all the pleasure of a garden 
without the trouble of cultivating it. In Himalaya, 
where edelweiss grows like a weed, there is no 
occasion to commit suicide by falling over a precipice 
in attempting to pluck it, as so many incautious 
persons do each season in the Alps. 

Whether the sportsman referred to found any 
large game here we did not learn. We saw no 
foxes, bears, ibex, nor other large animals, nor 
their traces, though in Baltistan at similar altitudes 
we had met with bears and seen hundreds of ibex 
feeding on high dopes. Eagles often circled above, 
and a large one, aitex keen espionage, succeeded in 
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pouncing upon and bearing away a leg of mutton. 
Chioor abounded among the rocks above the camp, 
and their shrill cries resounded through the air in 
the early morning. After a few days a pair of very 
large black crows with deep croaking voices appeared, 
and lived about the camp as long as we remained, 
becoming quite tame. No other birds were see* 

One of the advantages of life at high altitudes is 
the absence of insects. For two ^ys after our 
arrival here we congratulated ourafflves that we 
had at last got above thenange of aS creatures of 
this class, but on the third apprised of the 

fact that our mosquito friends of the Rangdum 
and lower Shafat, missing our presence below, had 
demonstrated their affection for us by following 
us up; and from this time on they haunted the 
camp for a few hours daily. This is the highest 
altitude at which we have met with mosqultoeo. 

On reaching this camp the cook, entirely un- 
conscious d! the shabbiness of his appearance 
caused by the rough handling of the coolies by 
whom he had been carried, his plumage changed 
from white to dull yellow and greatly rufBed, and 
only two long feathers remaining in his tail, made 
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himself at home, walked around with as lordly an 
air, and crew as lustily as if he had been the most 
beautiful bird in existence. Here, as elsewhere 
throughout the journey, his ringing voice awoke 
the moimtain-echoes at the earliest glimmering of 
dawn, and continued at intervals till night had 
drawn its deep shadows about the camp. It cheered 
us whenever we left to make reconnaissances, and 
was the first sound to greet us on our return. Our 
Ka^miri khansamah said of him, * He talks all the 
time.’ 

He did not appear to be disturbed by the rapid 
diminution in the number of his companions, and 
when, at last, the number was reduced to one, his 
demeanour remained unchanged, and he devoted 
himself to looking after her welfare with the same 
assiduity as he had displayed when there were a 
dozen. The hen made a nest in the khansamah’s 
tent and went in daily to lay an e^, during which 
time the cook waited patiently outside till she 
reappeared. He won our respect on account of his 
dauntless courage under all the maltreatment he 
had been subjected to on the march, thus furnishing 
us with an excellent example in the face df dis- 
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oouragemente, tibiat had threatened the euocess o£ 
the expedition. We came to regard him aa our bird 
of good omen, and could not bring ourselves to 
devote him to the fate for which he was purchased. 
The hen also was spared to be a companion for him. 

The camp commanded a grand and unobstructed 
view of the wild, steep front of Z1 directly opposite, 
over 22,000 feet in altitude, after the Nun Kun the 
highest and most imposing massif in the region, 
clad in a shaggy mail of ice, portions of which every 
now and again broke away and plunged downward 
to the glacier in resounding avalanches of deadly 
magnitude. From an upper plateau at about 
20,000 feet two snow-cones rise, which would 
probably be olimbable could they be reached, and 
the view from them would be of great topc^aphioai 
interest. Unfortunately, as in the case of many 
alluring Himalayan peaks, the approach to them was 
out ofi by the inaccessible, avalanoheniwept preoipioes 
before us, and careful examination failed to disdlose 
any route that promised a safe or successful aaoent. 

from Zl is another ioe-ooveced 
wall ending in a handsome pointed peak, beneath 
whkh aa eastern branoh-g^ier desceDds to tike 
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Shafat in a much broken ice-fall covered with 
s6rac8. We named it Ice-Pail Branch. One day 
was spent in investigating the mazes of the ice-fall. 
We went down from the camp to the glacier, crossed 
the red section where it first takes definite shape, 
oS the point of the spur, and after this a depression 
covered with short moraines and much detritus in 
slabs, through the centre of which a good-sized 
stream ran from the glacier above, and then mounted 
to higher ice, beyond which lay the foot of the ice- 
fall. Here we soon became involved in a labyrinth 
of s6rac8 separated by crevasses and chasms, up 
which we found our way to a height of 15,676 feet. 
Here the view of the broken ice-cliffs above, below, 
and on each side, was most impressive, and beyond 
these we could see north down the whole length of 
the Shafat glacier and nala to Gulmatunga, and west 
up the Shafat glacier to its head at the ridge, and also 
the southern line of Nun Kun peaks, the slopes 
three of which form the northern reservoir of the 
Shafat. 

The Shafat glacier was also descended, and a 
reconnaissance made up its lower, west branch with 
a view to finding a passage from its northern head 
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bhiough the mountains to Sura, but steep, ioe- 
QOTeied walls prevented any passage in that direction. 

On another day we ascended the Shafat glacier to 
the ridge forming its western boundary. Crossing 
bhe end of the spur below the camp we descended to 
the glacier on its west side, reaching the ice after 
traversing a depressed, ddbrisKsovered space and 
3limbing over a lateral moraine. The ascent of the 
glacier, with gradients var 3 ring from 30° to 60°, was 
lot difBicult. Care, however, was necessary to avoid 
srevasses, which cut its middle portions in various 
iircctions. Wo reached the ridge on the south side 
if the glacier at the extremity of the arSte projecting 
from Zl, the top of the ridge being at an altitude of 
16,911 feet. This is composed of a great accumula* 
:;ion of slabs and laminated rocks lying, appajrently, 
>n a more solid rock-foundation. We named it the 
Pariabad Col. Between this and the extremity of 
ihe ridge projecting from the Nun Kun is an interval 
>f several hundred feet, through which we ascended 
30 a glacier west of the ridge, which, falling from 
she two westerly of the five southern Nun Kun 
peaks almost due south, nearly at a right angle with 
she course of the Shafat, descends to the Zl nala 
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a short distance above it» junction with the head of 
the Eariabad nala. This we named the Eariabad 
glacier. It contributes a small quantity of ice to 
the Shafat glacier through the opening. We reached 
a point on it 17,336 feet in altitude directly west of 
the opening, where we were stopped by impassable 
crevasses. 

A reconnaissance was also made of the north 
reservoir of the Shafat on the side of the Nun Kun 
massif to an altitude of over 19,000 feet, which 
disclosed some of the difficulties of climbing on this 
side. From these investigations an excellent idea 
was obtained of Zl, of the eastern branoh-glaoier 
and its ice-fall, of the Shafat glacier and its basin, 
and of the Eariabad glacier; but from no point 
could we see the conformation of the highest part 
of the Nun Kun massif, lying behind the five southern 
peaks crowning the wall above Base Oamp, nor 
could the relation of the highest south-western peak 
to its neighbours be determined, nor were tibie two 
northern peaks next in altitude visible, except the 
extreme tip of the second-hipest at the nmrth-east 
end, which was visible from the ice-fall under ZL 

Large portions of the n4v4-surfaoes of the upper 
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third of the Shafat glacier, at altitudes of from 
16,000 to 18,500 feet, were thickly covered with 
nieve penitente, giving the glacier in places the 
appearance of a sea of crested snow-waves. The 
pinnacles varied in height from eight inches to three 
feet, and had the shape of wedges and of pyramids 
flattened at the sides, many with curling-fluted 
crests all turned in the same direction. They were 
arranged in parallel lines running in the same 
direction as the slope they stood on, the long diameter 
of each pinnacle being parallel to the long diameters 
of others in the system and coincident with the 
direction of the linos. 

They were composed of granular n4vd, hard frozen 
in the morning, but softening somewhat under the 
heat of the sun. The central portion of each, even 
when softened by the sun, was much denser than the 
outer surface, offering, even in the case of the 
smallest, decided resistance to the thrust of an ice- 
axe, when the surface and the between them 
could be scraped away with the fingers. The nM 
between them sbped at angles of 80** to 40^ 

Later they were also found on two snow-peaks 
several miles farther west at altitudes ci from 
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18,500 to 20,500 feet. On these pealos they were 
larger and on the highest were composed of ice, this 
transformation being due to the water resulting 
from the melting capsed by the fierce heat of the sun 
sinking into the n6vd of the pinnacles and freezing 
as soon as the sun set. This was the first time in 
five seasons of Himalayan exploration that we had 
met with them, and we are not aware that their 
existence in Himalaya has been mentioned by any 
other observer. More will be said of this formation 
later on. 

The glaciers and lower heights having been 
examined, Savoye and two porters with a number 
of coolies were sent to make a thiee^jns* recon- 
naissance on the high slopes above the camp as 
a preliminary to the investigation of the highest 
parts of the Nun Kun massif. This disclosed, among 
other things, a projecting rook-promontory about 
2500 feet higher up with screes at its foot, where 
coolies could make fires and pass the night; and 
about 2200 feet above that, among the ice-falls at 
the base of a snow-needle, a small sloping snow- 
plateau, which the coolies, by starting early from 
their night-bivouac, could reach in time to return 
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to the latter the same day. This was the highest 
point at which they would be available, as no water 
nor rocks existed here or higher. 

Basing our plan of attack on the upper portion of 
the massif on the existence of these two pieds d terre, 
we caused a supply of wood and food to be forwarded 
to the promontory, which was to serve as a second- 
ary base, and, two days later, four porters with 
coolies were sent ahead with extra outfit for the 
higher regions, with orders to remain overnight at 
the promontory, move up the next morning with 
coolies and supplies to the snow-plateau, and make 
a second camp there, sending the coolies back to us. 
Prom hero they were to push on, establish a third 
camp or a cache with extra Mummery tents at the 
highest available point, and then return to and 
await us at the second camp. 

On 26th July, two days later, with Savoye, two 
porters, and fifteen coolies, we followed, ascending 
for an hour over great moraine-masses, and later 
over tumbled and orevassed slopes of ice and snow 
Ijring between the giant rook-ribs descending from 
the peaks above. Many nieve penitente pyramids 
were met with, some of them of large size. About 
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noon a snow-hollow near the base of the promontory, 
where a large pile of brushwood and traces of the 
porters’ camp were seen, was reached. Here we 
pitched our camp on the snow at 17,667 feet, and 
named it Nieve Penitcnte Camp. The site was a 
line one and commanded a view of the grand, east 
ice-fall overtopped by tall, sharp peaks, and west 
of this a complete picture of the imposing rock and 
ice-bound massif of ZL The coolies, after depositing 
their loads, betook themselves to the rooks, where 
their tent was speedily spread and a blazing fire 
lighted, which kept them warm through the after- 
noon and night. We passed a comfortable ni^t 
and slept well, and it was fortunate for future work 
that such was the case, for it was the last time in 
five nights that sleep was to visit our eyelids. The 
minimum temperature was 17** Fahr. 

The next day our route led us at first up a sharp 
snow-wall, which, after steps had been out, was well 
managed by the coolies. Then came long snow- 
slants broken by deep crevasses and huge ioiole-lined 
sohrunds. After these the dopes were more gentle, 
and for a time the caravan moved with fair speed. 
But soon they became wilder, steeper, and more 





fiM# Mkw /7Ar^> 




ARRIVAL AT WHITE NEEDLE CAMP 61 

broken, and with the altitude, now making its 
effects rather marked, they made us realise that, 
having accepted the challenge thrown down by the 
Nun Kun, we had rugged work before us. The 
coolies marched valiantly, although halting often 
to rest and breathe. To this point we saw no signs 
of the advanoe-portera, but, on surmounting several 
other broken slants, we spied three of them descend- 
ing a steep snow-wall far above, appearing like black 
dots on the background of pure white. As we got 
still higher wo saw, what is seldom seen ahead at 
near 20,000 feet in Himalaya, refuge-huts, three 
tiny green tents with bags stacked beside them. 
On we pushed, and in due time reached them, stand- 
ing on the small, sloping snow-plateau at the base of 
a beautiful snow-pjrramid crowning the extremity 
of a short eastern spur of the highest Nun Kun, 
which we christened White Needle Peak. 

One porter and one tent-servant were wsiting for 
us, and in an hour the three other porton joined us, 
returned from a tour of the heights above. Our 
tents wore soon added to those already placed, and 
the camp was named White Needle Gamp. Its 
altitude was 19,900 feet. On arrival some of the 
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coolies were mountain-sick and threw themselves 
on the snow, and nearly all were suffering with 
headache. They had stuck to their work and 
completed it, giving us little trouble on this high 
and difficult march, and complaining much less than 
Balti coolies had done under similar circumstances. 
They were allowed to leave at once for Nieve 
Penitente Camp. Previous to their departure we 
asked, whether any of them would remain over- 
night and go up to the next camp. Two, who 
volunteered to do this, were assigned quarters in 
the tent with the camp-servant. They, with him, 
made three extra porters, which addition to our 
force was of considerable advantage to us on the 
next day’s march to the third high camp. Suru 
men seem to have more courage and endurance and 
to be better disposed than Baltis. Many of them 
approach the Ladakhis in t 3 rpe, which may account 
for the difference. 

A short distance behind the camp rose a ragged, 
dangerous-looking ice-wall, from which, at intervals, 
groat icicles wore broken away by the wind and 
hurled down in dangerous proximity to the tents, 
while 200 feet distant below yawned a wide berg- 
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sclunmd. The view from here was grand and 
entrancii^ly beautifuL Above, around, mid below, 
lay a chaos of broken ice-walls and glaciers in cold 
white and blue. Directly in front, across the open 
space, rose the imposing mass of Zl, the dominating 
feature of the scene ; and beyond this, in the back- 
ground, rolled wave after wave of distant Zaskar 
snow-peaks clad in chameleon robes of crimson, 
mauve, and gold, as the sun poured its sheen of light 
upon their dazzling flanks. 

This camp was 550 feet .higher than our highest 
Chogo Lungma camp in 1903, and a trying night 
was anticipated, for one suffers more from rarefied 
air when in the recumbent position. In this we 
judged correctly. Not one of the nine Europeans 
obtained much sleep during the long, dark hours 
that followed. To add to the discomfort of sleep- 
lessness, a strong wind blowing in gusts shook the 
tents throughout the night, causing us to fear we 
might be carried down with them into the berg- 
schrund below. The minimum temperature was 
I?" Fahr., the same as at Nieve Penitente Camp. 

The next day’s march was not long, but it was 
trsring to the nerves. We had first to scale the ice- 
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virall above the camp, and then ascend over a long, 
3 now-covered ice-slant with a convex surface inclin- 
ing from 50° to 60° at different points, separated 
from an ice-wall beneath by a wide bergsehrund, 
which ran along its whole base. The Europeans 
advanced in two roped caravans, the forward one 
using a light half-silk rope tested to a strain of 
1000 kilos., which, even when doubled, is much 
lighter and more flexible than the ordinary maniila 
Alpine rope. The second oarav^ui used the maniila 
rope. The guide, porters, and three natives, carried 
loiids of from thirty-five to forty pounds. There 
was no necessity for step-cutting, as the porters on 
their previous ascent had made a sufficient, though 
narrow, path. 

Wo attacked the wall immediately after starting, 
making short and frequent halts for rest and breath, 
as wo trod silently the white ladder of approach to 
the mysterious unknown. Above this came the 
long ice-slant, which we traversed diagonally in a 
straight line to its top. Here the direct path was 
not so steep, being only about 3fi°, but the sharp 
incline of the whole slant from above downwards 
marie the traverse fatiguing, as during the halts 
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we could not sit do\irn, but were obliged to stand 
upri^t in the narrow steps, which tires the leet 
and 1^ more than advancing. A misstep here 
might hurl us into the bergsohrund just below, or, if 
we passed that, down gruesome precipices to the 
glacial ice-fields thousands of feet below. It was 
well for us that the ice of the slope was covered with 
two feet or more of snow, which was probably frozen 
to it, for two or three weeks later, when the snow 
had melted or been shed in avalanches, the slope 
would become too dangerous to attempt. 

The mental strain of such a prolonged, dizzy 
climb at over 20,000 feet is intense. One does not 
so much mind this sort of thing when moving 
steadily for a short time with unloaded guides in 
the Alps, but in a place like this, where halts have 
to be called every few minutes, and there is plenty 
of opportunity to observe and realise one*8 precari- 
ous position, ihe longer time occupied sufSioes to 
create considerable nervous tension. Although our 
movements were measured, we soon distanced the 
iervant and codies, who fell far in the rear. Finally 
the slant became more gentle, and then ended in a 
anow-oorast lying at an altitude of about 21,000 feet. 

B 
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Up to this point we had seen nothing of the highest 
part of the massif except the tops of some of its 
peaks, but on reaching the crest we found we were 
standing, not on a col between the first and second 
of a straight line of peaks, as the Surrey map and 
previous statements had led us to expect, but just 
above the brow of a glacier emerging from a dazzling 
white snow-plateau or basin, some three mites long 
by one and a half wide, enclosed by six great peaks 
and one smaller one, which encircle it in a tiara of 
great beauty. The highest peak of all rises by 
itself directly from the ice of the plateau, uncon- 
nected with any of the others by cols. If the snow- 
summit we have called White Needle Peak, on the 
flank of which we here stood, the altitude of which 
we judged to be from 21,800 to 22,000 feet, be 
county as a separate peak, as might fairly be done, 
then the number of peaks enclosing the plateau 
may be considered as eight. As, however, this 
summit crowns the end of a short spur of the highest 
peak, we have not included it in the number given. 

How wonderful are the revelations of Nature lh‘ 
the Himalayan Ice World I Here was sudden]^' 
spread before our astonished eyes such a formation 
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as we had never seen before, and, from the scanty 
information previously available, could scarcely 
have been imagined to exist at this spot, one which 
upset all preconceived ideas of the topography of the 
Nun Kun. In this high vale of snow, at an altitude 
5000 to 6000 feet higher than the summit of Mont 
Blanc, we were destined to spend three ni^ts. 

A short distance ahead in the basin, about 400 
feet below where we stood, three Mummery tents 
were seen planted in the snow, adding a note of 
human interest to a scene otherwise of unearthly 
beauty. Having examined the surroundings we 
descended to the tents. Before they were reached 
clouds came over the mountains, and a flurry of snow 
overtook us. The tea and water in our flasks being 
exhausted, a halt had to be made to melt snow to 
re-flU them. WhUe this was being done, as the 
weather continued threatening and the snow had 
become too soft for marching, we decided to pitch 
the remaining tents beside the three already placed 
and camp there. This our third snow>camp was at 
20,682 feet. It was named Camp Italia, as the 
guide and porters passed two nij^ts here. H any 
snow-leopards were prowling about, they must have 
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viewed with some curiosity the scene which ensued 
— men, engaged in pitching tents, lighting stoves, 
preparing dinner, setting up cameras, making ob- 
servations, and doing other things which showed, 
that this uppermost plateau in the very heart of 
the Nim Kun had been successfully invaded by 
human beings. 

After a time the three natives came up and flung 
down their loads as if glad to be rid of them. The 
two coolies made deep salaams in the snow, and 
gesticulated in an animated manner in the direction 
of two peaks peering out of the clouds. They, 
evidently, thought it advisable to propitiate the 
mountain-deities after their stiff climb and court 
favour for the dangerous retum-joumey. A week 
later, probably as a result of what they told on their 
return, the report went out that we had climbed the 
hipest peak, and hundreds of persons in the different 
villages are said to have declared they had seen flres 
burning at night on its summit. By the rules of 
evidence the concurrent statements of so many 
witnesses of the fires ou^t to be sufficient to establish 
the fact of their existence, and hence the truth of 
the report. On their face these statements should, 
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certainly, be as worthy of acceptance as those of 
various groups of individuals, whose concurrent 
testimony, at various times, as to the perception of 
other hallucinations of sight and sound has been 
accepted, both in religious and secular literature, 
as proof of the reality of such hallucinations, — and 
yet the fires seen on the mountain existed only in 
the imagination of those who saw them. It would 
be an intrepid, cold-proof mountaineer indeed, who 
could take up fuel and light a fire on any of those 
great peaks of a night. 

The coolies having completed their rd^ous exer- 
cises presented themselves before our tents, asking 
permission to go down and begging a bakhshish. 
A coolie would probably use his last breath in 
begging for bakhshish, if he were to reach the top 
of Everest alive. This was promised on our letum 
to Base Camp, which satisfied them, as they had 
learned by this time that we always kept our 
promises, an important thing when dealing with 
coolies, who trust the word of no one of thdr own 
km. They were despatched to Gamp Nieve Benl- 
tente with the camp-servant, who was hurbructed 
to bring up thirty coohes to White Needle Chmp, as 
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soon as a porter should come down with an order 
from us. As they moved away, we realised that 
their departure severed our last link of communica- 
tion with the world below, and that we must now 
depend, in any future move, entirely on the efforts 
of the little band assembled on this isolated snow- 
plateau. 

The storm-god, as if to show his disapproval of 
our invasion, treated us alternately to mist, snow- 
squalls, and sunshine, but finally, finding our 
intentions pacific, ended his weather pageant by a 
golden sunset. With the guide we studied the basin 
and the peaks enclosing it. The outlines of the 
highest, rising 2800 feet above the camp, could be 
clearly seen from plateau to apes:. The last 1000 
feet, spreading out in a broad surface, appeared 
climbable, but to reach this, 1800 feet of sharp wall 
and knife-edge argtes rising at an^es of 70 ^ and 
over would have to be paraed, which were deemed 
impossible for men carrying loads, and which, if 
passable at all, would tax to the utmost the skill of 
unloaded experts. Besides, owing to altitude and 
the technical difficulties presented by the peak, one, 
and, perhaps, two camps would have to be made, for 
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which no suitable place was discoverable; so we 
decided to move the camp the next day up to tiie 
farther and higher north-east end of the plateau 
at the foot of the next-higheBt peak, about 150 feet 
lower, which, rising in one steep, much-broken 
ice-slant, appeared to offer a better, though by no 
means certain, chance for an ascent. 

A pair of choughs flew over the camp late in the 
afternoon, and disappeared between two sunset- 
tinted peaks. These were the only living things 
seen here. They were flying at an altitude of about 
21,000 feet. This is the highest altitude at which 
we have met with them. Ten days later one was 
seen from the summit of D41 flying below it at 
about 20,000 feet. After a short twilight a moonless 
nigiht of impenetrable darkness set in, and all betook 
themsdivee to their sleeping-saoks, each to solve the 
questimi cd getting through the next, sleepless ten 
hours as beat he could. The minimum temperature 
on this night was 4* Fahr. 



CHAPTER V 


Alone at Camp America^ 21,300 Feet— Ascent of Pinnacle Peak, a Record- 
Ascent for Women— The Descent to Base Camp. 

Oir arrival at Camp Italia one porter complained 

of loss of appetite, giddiness, and weakness. He 

crawled into his tent as soon as possible, and nothing 

more was seen of him that day. Owing to his illness, 

it was evident that there were not men enough to 

carry the necessary outfit to the next camping-place 

at the upper end of the plateau, so it was decided to 

first take our tents, instruments, and kit, and as 

much of that of the porters as possible, find a 

suitable place and pitch the tents, after which the 

guide and porters would return for the balance. 

At daybreak the frozen tents were taken down and 

packed, and we started. The porter who was ill 

had not recovered sufficiently to carry a load, but 

he set out with us. After a short distance he gave 

out and returned to Camp Italia. He will be 

referred to later. There was a descent of a few 
n 
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hundred feet towards the centre of the plateau, 
followed by a continuous ascent at 20° to 30° over 
an undulating surface to its upper end, three miles 
distant. 

Erom this plateau the Nun Kun peaks did not 
appear so impressive as their altitude would lead one 
to suppose, or as those that can be seen appear from 
the region outside. We had been climbing on the 
massif for three days to reach the plateau, which was 
not so very far below their summits. Also, owing 
to the curves of the plateau, which concealed a part 
of their height above it, and to foreshortening of 
their slopes by proximity, they seemed lower than 
they really were. 

When we reached the upper end of the plateau, a 
place secure from avalanches was chosen, not far 
from the base of the second-highest peaJc, where our 
two tents were pitched. By this time the snow had 
become soft, and mist was settling in as on the 
preceding day, so that it seemed doubtful, whether 
the guide and porters woul^ be able to return to us 
with their kit that day as planned. It was therefore 
arranged, that they should go down to Camp Italia 
and bring up their tents thM afternoon, if weather 
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and snow-conditions allowed. Otherwise tHey were 
to sleep at Camp Italia, and those selected to go 
higher should rejoin us at daybreak. 

Soon after they departed the mist settled in thick 
around us, concealing the plateau and surrounding 
summits from view, and did not lift tiU near sunset. 
When the mist fell, it became evident, that we should 
have to pass the night alone in that untrodden 
solitude of snow. We did not fancy the prospect of 
being left in such a place, at such an altitude, out 
o£^ entirely from all communication with the outer 
world, in weather which appeared to be uncertain, 
and in a temperature which, though now too warm 
for comfort, was sure to fall to or below zero before 
morning, but this contingency had to be faced. 
We unpacked the instruments, provisions, and 
coverings, and made ourselves as comfortable as 
circumstances permitted. 

The afternoon was windless and oppressively 
hot. The sun shone through the drifting mist vdfli 
a sickly light, but with a heat, that sent the mercury 
in the solar thermometer up to 193** Eahr. at two 
o’clock, and to 142® at half-past three. The heat 
was equally unbearable within and without the 
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tents, and ail the harder to endure because of the 
mist, which, while shutting out all view, shut in the 
heat, so that it became a palpable entity penetrating 
to every part of the system with depressing effect. 
Finding no protection from the heat inside the tents, 
we enveloped our heads in wet towels and proceeded 
to make readings and observations outside. 

We named this camp Camp America. Its altitude, 
measured by the boiling-point readings taken com- 
pared with simultaneous ones at the lower Govern- 
ment station at Dras, thirty-four miles distant, 
where readings were taken for us three times daily 
during our absence, was 21,300 feet.^ The same 
readings calculated by Airy’s table make its altitude 
21,000 feet, which, if Airy’s table can dbim greater 
accuracy than other tables, may be r^arded as 

■ Is this, M is all othar amt, to anauta aoouraay two mdisga w«h» 
takas of aaoii at two taatad boiUsg'poist tharmosiatata. In t a kin g 
raadisgi, if *aj diaeMpanoy is tba m^atMtion of tha thamnoaMteni 
oooanad, tha prooaaa was rapaatad with may asm. Tha two thansonatan^ 
whidk wara oartiflad to hata so amor, always xagiatared togethar nndar tha 
aaisa oosditkms, asj Tsiiathm htfsg found to dapasd on aoma diSiranoa in 
BUknipulaUott. 

During ii^lona axpaditions four thanuomatazi wara often uiad, 
ona of whiah had a sii^t idna mat, on i^[qpl|ing tba aorraetion for 
whiob tha raadinga of tha four a oi n o idiad. Oa this axpadition, sa two 
without artoni anawatad tha pnzpoa% tha otihata wara diioaidad as 
suparfhiona. 
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the correct altitude. As the variation is so great, 
and Airy’s table differs from others in placing sea- 
level at thirty-one inches and in giving relatively 
higher altitudes for very low pressures, the resxilts 
of calculations by it have not been quoted for our 
altitudes. 

In either case this camp represents, we believe, the 
highest point up to date, June 1909, with possibly 
one exception, to which tents have been taken and 
occupied, and the highest measured point at which 
mountaineers have passed the night. Dr T. G. 
Longstaff has asserted several times in print {vid& 
the Geogra/pMcai Jan. 1908, p. 41), on very 

insufiOioient grounds, that Mr W. H. Johnson, while 
in the employ of the Indian Survey, camped in 
1864 in the Kuen Luen mountains at an altitude of 
22,000 feet. 

The existing evidence in support of this assertion 
is of a most shadowy character. The authors, 
after careful examination of Mr Johnson’s published 
reports, have been unable to find any statement by 
him, that he had camped at any altitude which he 
thought approached 22,000 feet, and no one else has 
been able to cite any statement by him to this effect. 
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The only allusion to such a camp by a contempo- 
raay of Mr Johnson appears to be a remark by 
Colonel Montgomerie found in the Joumai of the 
Royal Geographical Society, 1875, p. oxiv, where he 
says that, ‘ He (Mr Johnson) actually forced his way 
over (a ridge of 22,300 feet) and was obliged to spend 
the night at nearly 22,000 feet, darkn^s having 
come on before he got any lower.’ His authority for 
this remark is not given. 

Mr Preshfield, in a carefully worded summary of 
the contradictory evidence regarding Mr Johnson’s 
high climbing, in the Alpine Jov/mal, August 1884, 
pp. 68-69, writes, that he was told by Mr Drew, Mr 
Johnson’s companion in I<adakh, that in conversa- 
tions with him Mr Johnson referred to the altitude 
of the ridge in question as exceeding 22,000 feet, 
but * he did not profess to have taken any measure- 
ment which enabled him to estimate other than by 
comparison the height of the ridge crossed.’ No 
camp is mentioned. 

Such evidence is, certainly, insufSoient to warrant 
the categorical assertion, by one having no personal 
knowledge of the events or persons oonneoted with 
them, that Mr Johnson camped at 22,000 feet. 
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Two parties have recently claimed to have 
bivouacked without tents at greater altitudes, Mr 
Beginald Rankin having been overtaken by dark- 
ness on his descent from Aconcagua in 1902 at an 
elevation which he estimates at 22,000 feet, and Dr 
T. G. Longstafi having stated that he, with guide 
and porter, passed a night in the snow, with no other 
coverings than the clothes they were wearing, at 
an altitude which he thinks was 23,000 feet. It may 
be noted that, in the last two oases, the altitudes 
claimed were not determined by any kind of measure- 
ment, and, being only estimated, cannot be placed 
against measured ones. 

The possible exception referred to is the highest 
camp of Messrs Monrad Aas and Rubenson on 
their ascent of Kabru, which they place at ‘ about 
22,600 feet.’ This altitude is based on aneroid 
readings, apparently not compared with simultane- 
ous ones at a measured lower station, and the 
aneroid not being checked by boiling-point observa- 
tions. Hence it can scarcely be regarded as more 
accurate than an ordinary estimate. From the 
account given by Mr Rubenson in the August 
1908 AVpim Journal, it appears, that three high 
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camps were made, and it is a loss to mountain-science 
that the altitudes of these could not hare been 
determiued with greater exactness. 

Estimates of altitude, like those of other things, 
are imreliable, approaching the reality by a longer 
or shorter distance according to the ability and 
experience of those making them, but in no case 
should they be made the basis of exact scientific 
deductions. In order to place mountaineering on 
a scientific basis, the necessity of the measurement 
of altitudes reached by one of the methods recog- 
nised as fairly reliable is evident, since such measure- 
ment alone defines with approximate exactness, 
irrespective of guessing on the part of any one, the 
height at which observed altitude-phenomena may 
occur, and without it observations lose an important 
part of their value. We mention this subject thus 
at length on account of the practical importance 
attaching to the connection of certain observations 
on altitude-effects, which will be presented in the 
following chapter, with high camps, the altitudes 
of which were measured by most careful readings 
in accordance with a well-reoognised method. 

Dinner towards sunset was a simple affair. The 
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appetite is qiuckly satisfied at such an devation. 
After a light meal of soup, biscuit, and turned meat, 
we went out to enjoy a never-to-be-forgotten scene. 
Every sign of mist and threatened storm had van- 
ished. Hi^ in the west above the mountain-tops 
himg a bank of cloud suffused with crimson. Every- 
where else the sky was pure steely blue, into which 
the septette of great peaks rose in solemn majesty 
in the weird crepuscular light. It was indeed a 
DEmmorung of the mountain-gods, different in 
meaning from Wagner’s QdtterdSmmerung, yet filled 
with the same spirit as that which inspires his 
finest Nibelungen music, the deep significance of 
Nature. For what has Nature more truly significant 
than the great icy mountains and the star-sprinkled 
sky ? Our small camp was but an atom in the wide 
arctic basin, now ashen in tone from the falling night. 
The air was silent with that mountain-stiUness more 
potent than speech. But we were human, and the 
cold penetrated our vioufLa-ooats as, leaving the 
ioe-wildemess to the fast-encompassing pall (ff 
darkness, we turned shivering into our tents. 

At sunset the temperature fell to fceesring, and an 
hour later to 10^ Fahr., reaching a minimum of 
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- 4° before morning. It thus underwent a variation 
of 197® in somewhat more than twelve hours. The 
night seemed the longest, and it certainly was the 
coldest, we had ever passed in camp. No sle^ 
came to break the dragging hours, as we lay panting 
every few moments for breath. As we had found 
before under similar circumstances, the absolute 
silence that reigned during the watches of the night, 
in the absence of sleep, proved almost as nerve- 
wearing as an excess of noise. In such a situation 
one has the feeling of having completely lost touch 
with the material world, and the imagination, un- 
controlled by the suggestions of ordinary sounds, 
runs riot among fancies and possibilities neither 
wholly pleasing nor reassuring. 

When we sought to quench our thirst, the water 
in the flasks was found taransformed into solid ice. 
At last, after what had seemed at least twenty-four 
hours of daakness, a shade of grey dawn penetrated 
the green tent-canvas, and soon steps and the click 
of ice-axes w«ce heard on the dhozen surface outdde. 
On pntimg our heads out of the tent-flaps we were 
greeted by Savi^ and two porters, who, with red 
eyes, pur|fle faces, and moustaches fringed with 

F 
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icicles, looked as if they had fought a hard battle 
witib tibe elements. It was not strange they appeared 
haJf frqimn after their march before dawn in a tem- 
perature'below zero. People think they are endur- 
ing a' good deal, when they start out from a warmed 
hut into the cold to make a winter ascent in the 
Alps, though they hare slept at a low altitude in a 
reasonably warm place. They would find it a more 
difficult matter, after passing the night in an un- 
warmed tent on snow, to get up in a temperature 
below zero, collect their things, boil their cofiee over 
a primus stove so affected by rarefied air that it will 
not light in five times the ordinary time, and, last 
but not easiest, wrestle with frozen boots. All this 
is in the programme of him or her who would climb 
a high Himalayan peak. 

The necessary preparations having been made, 
the five of us roped and started upward. After 
three sleepless nights we did not feel any too fit, but 
as Voppait vierU m mangeani, so strength came 
with climbing, our muscles responding to the 
stimulus of exercise and our energies to that of the 
warming rays of the sun, when they at last fell upon 
us. Perhaps tibe use of granular kola, a French 
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preparation, may also have had a tonic effect. This 
in proper dosee seems to be a good piok«me-up in 
oases of fatigue or where a continued physical strain 
must be undeigone. If, however, taken in too 
huge quantity, it produces giddiness and a feeling 
of lassitude, like other substances contmning alkaloids 
similar to its own. 

For an hour and a half we ascended a sharp incline 
broken by dangerous ice-falls and gashed by grue- 
some crevasses. Savoye led, cutting steps rapidly 
and skilfully. It was then suggested a bit of break- 
fast would be in order, so shelves were out in the 
hardened snow of the slant, which was so steep that 
we otherwise could not sit to rest. We indulged in 
tinned tongue, which we have found a convenient, 
concentrated, and easily digested food at high 
altitude, varied by biscuit and plasmon chocolate. 
Our thirst was relieved by weak tea and coffee, 
which are far more serviceable in such work than 
any form of alcoholic beverages. 

We tlmn continued the ascent The incline grew 
no easier as we ascended, rising oontinaofisly at 
angles of 00** to 66^ The snow covering the kje 
of the slope remained hard the whole forenoon, 
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and almost eveiy step in our upward progress 
had to be out. In this respect this ascent was 
different from those made in Baltistan, where 
soft snow was found to be a great obstacle to high 
climbing. This difference was undoubtedly due 
to the constant succession of snow'storms we en- 
countered in Baltistan, while here no now snow 
had fallen for weeks. After two and a half hours 
of constant step-cutting, which at that altitude 
must have been very fatiguing, Savoye exchanged 
places with the porter next him, who continued the 
work. We moved steadily upward, only stopping 
as the exigencies of step-cutting required, until a 
point on the skyline-ardte running to the top of 
the peak was reached, at an altitude of 22,720 feet, 
commanding an extensive view. The sky was no 
lor^r clear. Clouds, which almost daily shrouded 
the mountain-tops towards noon, were rising. As 
it was desirable to photograph certain features of 
the landscape before they should be obscured, Dr 
Workman decided to stop here with one porter for 
this purpose. 

Forrified by a light lunch of tea and plasmon 
chocolate Mrs BuBock Workman, with Savoye and 
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one porter, continued the ascent up the ar^te over 
rook and snow. But rock predominated, and the 
difficulty of breathing increased with every step, 
which, in connection with the rock-work, made this 
mountain particularly arduous to ascend. AH who 
have been with us in Himalaya have agreed that 
climbing on rook is more exhausting at hi^ altitudes 
than on snow. This, certainly, proved true in this 
present case, where several stiff places had to be 
overcome requiring strength, endurance, and breath- 
ing power. Here even Savoye# who has usually 
shown himself resistant to altitiute effects, was glad 
to stop to breathe as ofien as the'other two. Steady, 
though slow, progress was made, the task was at last 
accomplished, and the party stood at 23,300 feet. 

The formation of this peak is peculiar. Seen 
from the plateau on which the last two camps stood, 
it slants upward to its apex in a broad surface 
covered with an ioe^iheet, broken at its lower part 
into ioe-falls. Its opposite or north-east face breaks 
down in almost perpendioular preoijj^kses. These 
two faces meet at the skyline in a sharp xook-arMe 
projecting above the snow as a narrow rook*b<McdMr 
over the whole summit, kept bare of aoow by the 
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high winds which sweep the region. The peak is 
so narrow between these two fac^ that, when seen 
in profile from points outside the massif to the 
north-west or from the ice-fall beneath Zl, it appears 
to be a very pointed aiguille too sharp to be climb- 
able. 

The view from here was essentially a bird’s-eye 
view. Everything, except the highest Nun Kun, 
now cloud-bound, was overlooked. Beneath was 
spread out a wide galaxy of mountains running in 
snaky lines surmounted by winding crests, equally 
tortuous glaciers, and ribbon-like valleys wrapped 
in a vast chaos. Far to the north, towering high 
above all other peaks, Nanga Parbat raised its 
ice-clad head, which was soon hidden in cloud. 
The Eastern Karakoram, doubtless visible on a clear 
day, was concealed by rolling mists. Directly 
beneath, on the west, the sharp ice-slant we had 
ascended plunged down to the Nun Kun basin 
covered with a sheet of driven snow, while, on the 
east, a perpendicular precipice fell from where we 
stood some thousands of feet to a savage, rodc- 
bound abyss containing the lower west branch of 
the Shafat glacier. The panorama from ibis isn*> 
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nacle, while of great interest, was not so imposing 
as those from our highest summits in Baltistan ; 
for here everything was dwarfed and flattened, 
while there stili higher mountains loomed around 
us, adding greatly to the effect of the distant views. 
The scarcity of oxygen was painfully felt on making 
any exertion with camera or instruments. An icy 
wind and the lateness of the hour precluded a long 
stay at this high vantage-point. It was after two 
o’clock, and camp could not be reached, at best, till 
nightfall, so the descent was begun. 

After a careful study of the central peaks of the 
massif from points without it and from the high 
plateau, this peak was judged by all members of 
the expedition to be the second-highest of the group. 
Calculation from the reading of the boiling-point 
thermometer, compared with a simultaneous reading 
at the lower station of Dras, gives its altitude as 
28,253 feet. On levelling off from a pohat just below 
the top on the peak next west, fixed by ihe Indian 
Survey at 23,264 feet, tlu» latter peak appeared 
to be somewhat lower, seemingly about 50 feet, 
fienoe the height of Pinnacle Peak has been placed 
at 23,300 feet. 
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It may be said that this peak has been measured 
by a single vertical angle, and its height placed 
thereby at 22,810 feet. This at best can only be 
considered an approximate height, as surveyors 
universally admit that no measurement of a high 
peak by one angle only can be considered reliable. 
Colonel Burrard in his recent work, The High Peaks 
of Asia, part 1, p. 23, says, ‘ A single inteiseotion of 
a peak from a single station deserves no weight 
whatever : it may give a result hundreds of feet in 
error.’ 

By this ascent IMDrs Bullock Workman not only 
broke her last record-ascent for women of 22,568 
feet, but won a place with Dr Workman in the 
small band of mountaineers who have reached a 
height of over 23,000 feet. On the way down the 
party ascended a projecting rock-needle at some- 
what over 23,000 feet, where Dr Workman photo- 
graphed them. The united party continued the 
descent. This was rendered dangerous by the 
now softened snow, through which our feet sank to 
hard ice, and great caution was necessary with every 
step. There was also danger from avalanches, 
which is always present on afternoon-descents of 
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sharp inclines. Camp was reached at 7 p.m. During 
the day the other porters brought up a tent, which 
was occupied by the guide and two porters who 
had accompanied us. They confessed the next 
morning to having passed a cold and sleepless night, 
as was also our experience. The temperature fell 
that night to -6'^ Fahr. 

After the fourth sleepless night, soon after sunrise 
on the morning of 30th July, the remaining porters, 
with the exception of the one who was ill, arrived 
from Camp Italia. Camp having been struck and 
loads shouldered, we all descended to Camp Italia, 
reaching it at 10.30 a.m. Here, sitting on our 
packs on the sunlit plateau, now about to be aban- 
doned once more to the reign of the elements, we 
had an <d fresco breakfast of biscuit, tinned meat, 
and hot coffee. Thus refreshed, we continued up to 
the brow of the basin and descended the steep slope 
leading to White Needle Camp. The noonday sun 
shone hot upon it, and transformed the snow 
covering its ice into a soft and dangerous mass, into 
which our feet sank deep and slipped at almost 
every step. The slope was in just the condition 
for an avalanche to occur. The descent was there- 
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fore not only more disagreeable, but more dangerous 
than the asoent, and we breathed more freely when 
it lay behind us and the camp was reached at half- 
past one o’clock. Two unloaded porters were 
immediately despatched to Nieve Penitente Camp, 
and the remaining seven of us prepared our quarters 
here for the night. The porters fomtd the tent- 
servant, and sent him down to Base Camp for coolies. 
He arrived after sunset, and the next morning at 
three o’clock started back with forty of the strongest 
coolies by moonlight. Not being loaded, they 
marched without complaint and with good speed up 
the nearly 6000 feet of ioe-slopes, reaching us by 
10 AM. 

The ni^t at White Needle Camp was boisterous 
and cold. The thermometer indicated lO** Fahr. 
No one slept. The place, although grand as an 
observation point, was not an agreeable one for a 
camp, and we were not sorry to leave it immediately 
on the arrival of the coolies, and to descend once more 
to grass for a few days’ rest after the strenuous and 
exciting week in the icy fastness^ of the upper 
Nun Kim. As may be imagined, after the last five 
sleepless nights we were tired, and, on sitting down 
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AT BASE CAMP AGAIN 

for a few minutes, quickly fell asleep. A day or 
two at Base Gamp was zequired to get our breathing 
apparatus into a normal 15,000 foot condition, but 
our appetite for roast mutton and chicken needed no 
coaxing after the meagre light^etaxy necessitated 
by the higher environment. The adjustment period 
was of short duration. On the second day we were 
at work on the glacier below, and by the third day 
all were as fit as possible and ready to undertake 
further exploration. 
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Altitade-Hffeotii— Mo(mtein>»ioknuB--HMii«:he, Cough— Dtffinultj of 
fiesj^ntion— Inaomsiu— Gold— MonUl »nd Phjiioid Latitude— 
Topognphy of Non Sun Platoau— Throe Oluien fed by it. 

Lbx us now consider some of the subjective ex- 
periences of the nine Europeans composing our party 
at the three highest camps at 19,900, 20,632, and 
21,300 feet (by Airy's table 20,251, 21,093, and 
21,600 feet). 

Oxily one — the portw previously mentioned— 
suEered from mountain-siokn^. Although, as 
stated, complaining of headache, weakness, and loss 
of appetite at Camp Italia, he started to go to 
Camp America with a light load of instruments, 
but was unable to keep up with the rest of us, and 
soon fell behind, showing unmistakable signs of 
mountain-sickness. Before reaching an altitude of 
21,000 feet, though naturally a strong and healthy 
man, he collapsed entirely and became helpless. 
He said he had no sensation in his hands. His 
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woollen mittens being drawn oS, his fingers were 
foimd white and stiff, and, if not already frostbitten, 
on the point of becoming so. Vigorous rubbing 
and pounding finally restored oiroulation, and he 
was then sent down to Camp Italia. The faot that 
his hands, even when protected by thick woollen 
mittens, were brought by the cold to the verge of 
frostbite, while the hands of Dr Workman, who was 
using a camera, were comfortably warm without 
any covering, shows how profoundly the circulation 
and vitality are prostrated by mountain-sickness, 
and how dangerous it is for one suffering from 
this malady to be exposed to the cold of hig h 
altitudes. 

At White Needle Camp, 19,900 feet, three of the 
party were affected with headache and pain in back 
and limbs, more pronounced at night, whioh moreased 
with greater altitude and ceased only on return to 
lower levels. A fourth had headache at night. At 
White Needle Gamp and above, three were troubled 
with cough without bronchitis or pharyngitis, which 
disappeared in two cases on retnm to Base Ckmp, 
but persisted for a week in the third. These 
symptoms did not, however, inoapaoitate any cme 
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from accomplishing the daily work, with the ex- 
ception of the porter who was ill. 

Every one, as was to be expected, felt the effect of 
altitude on the respiration, though some tp.a greater 
extent than others. This, as usual, manifested 
itself by shortness of breath and panting on slight 
exertion. In the erect position, when resting, the 
respiratory disturbance was not so noticeable, being 
marked only on movement; but at night on lying 
down it became more urgent, being accompanied by 
a feeling of oppr^sion, for the relief of which a 
number of deep inspirations were necessary. The 
frequent repetition of these wearied the respiratory 
muscles and even became painfuL This constant 
gasping for breath interfered with cAeep, no matter 
how tired one might be ; and if, at last, after a long 
period of prostrating wakefulness, one did doze for 
a moment, one would immediately start up with 
frantic efforts to obtain sufficient oxygen to relieve 
the sensation that threatened to terminate 

one’s existence. 

During the five nights at our three highest camps 
no one obtained more than a few snatches of sleep, 
and four practically none at all. Those nights are 
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not easily fozgotten^ when one lay sleepless on the 
snow, in the cold, and silence, and darkness, strug> 
gling for breath, and counting the slowly dragging 
hours with a feeling that the strain could not be 
endured till daylight. It is scarcely necessary to 
say, that even the strongest could not hold out for 
long against the depressing influence of loss of sleep, 
combined with the lowering of vital energy due to 
scarcity of oxygen at these high altitudes. We were 
conscious of a distinct decline in strength on the 
last two days, and, after six consecutive days of hard 
work and flvo sleepless nights, every one felt an 
irresistible desire to relieve the tension by a descent 
to a lower level. 

We have elsewhere, in connection with our h^hest 
camp in the Chogo Lungma region, at 19,358 feet, 
where flve Europeans were affected in a similar 
manner during two ni^ts, suggested the possibility 
that, in attempts on the highest Himalayan summits, 
where camps would have to be made at from 23,000 
to, probably, over 27,000 feet, insomnia alone, 
inespective of other obstacles, might prevent success 
(see /cs-Bottfid HeigUa of flle Muataghf p. 297). This 
corroborative experience of nine active mountaineers 
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at camps approximately 550, 1300, and 2000 feet 
higher than that above mentioned, at all of which 
respiratory disturbance and insomnia were distinctly 
more pronounced, being most marked at the highest, 
appears to justify the opinion, that insomnia will be 
found an adverse factor in high mountain-work no 
less formidable than cold, deficiency of oxygen, and 
weather, and much more so than mountain-sick- 
ness, inasmuch as it appears likely to affect a larger 
number of climbers. 

We found the low temperature -4“ and - 6“ Fahr., 
and even of 17” and 10” with strong wind, trying at 
night. Arctic explorers endure temperatures much 
lower than these without difficulty, but their work 
lies near sea-level, where the atmospheric pressure 
is more than double that at 21,000 feet, and they 
can encase themselves in furs without suffering 
from their weight. There the air contains sufficient 
oxygen to enable them to breathe freely under any 
degree of exertion and to sleep soundly, thus sustain- 
ing the bodily heat and vital forces at a normal limit, 
BO that they can offer a maximum power of leeistanoe 
to cold. But at high altitudes, where vitality has 
been lowered by hard work, loss of sleep, and deficient 
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oxygenation, where only a closely calculated znini- 
mom of clothing and bedding can be oarried, an 
amount really ineufficient to protect one against 
cold, a temperature of zero means a good deal 
more than it does to the arctic explorer. The 
mountaineer at high altitudes is called on to endure 
arctic conditions without the means of protection 
available to the arctic explorer. All our party, in 
addition to flannel-lined Mummery tents, with 
ground-sheets sewn in, were provided with rubber 
ground-sheets and well-padded eider sleeping-sacks, 
enclosed in outer ones df camel-hair or army blankets; 
but these were inadequate to prevent us, even when 
wearing our thickest clothing besides, from feeling 
the cold sensibly at night at White Needle Camp, 
and to a much greater degree at the two highest 
camps. Two thousand feet higher, where the cold 
would be considerably greater, we should probably 
have suffered more severely. 

Our primus stoves and hypsometer-lamps felt the 
altitude quite as much as we. The alcohol in the 
lighting cups of the former would not bum until 
ihe cups had been heated by the application of half 

a dozen burning matches, and the petroleum-gas 

o 
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issuing from the burners was only partially con- 
sumed when cooking-utensils were placed at the 
ordinary distance above the latter, the rest escaping 
in smoky, ill-smeUing fumes. To ensure complete 
combustion, it was necessary to give the flame its 
full height, so that the air could have access to it 
from every point. With this precaution petroleum 
in a primus stove makes a more efficient fuel, and 
generates a much greater heat at high altitudes 
than alcohol used in any apparatus we have seen. 
The wicks of the hypsometer-lamps were also lighted 
with difficulty, three or more matches in succession 
being required, and when they were lighted, placing 
the lamps in the metal-jackets promptly extinguished 
the flame. Having had the same experience previ- 
ously, we had had the buming-tubes replaced by new 
ones of double the diameter, but this did not help 
the matter. The ordinary jacket does not admit 
sufficient oxygen to ensure combustion at high 
altitudes. The lower half of the jacket, at least, 
should be made of wire-gauze so as to admit all the 
air possible. 

The effect of altitude on the mind, which was 
noticeable here as it has been elsewhere above 
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18,000 or 19,000 feet, deserves mention. Owing, 
perhaps, to a general loss of energy and to the 
disturbance of respiration and circulation incident 
to even moderate exertion, a mental condition of 
irresolution and disinclination to effort supervenes. 
The simplest actions assume formidable proportions, 
and even photography and the taking of readings, 
which one recognises as of great importance and 
which at ordinary altitudes are not difficult processes, 
become bugbears; while the ascent of a peak, a 
really arduous undertaking at high altitudes, looms 
up as an almost impossible proposition. One has, 
therefore, often to call the will into play to its utmost 
power to force oneself to carry out what has been 
proposed. Those who are destined to raise the 
mountaineering altitude-record much higher than it 
now stands will undoubtedly be pemons of strong 
will and self-control. 

Another point of interest is, that the guide and 
porters were able to carry loads of thirty-five to 
forty pounds to an altitude of 21,300 feet. The 
grsdieats, except that of the kse-wall above White 
Usedle Camp, were not steep, and the last two 
maarahee upward were only about three houn; 
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but to cany loads of forty pounds up inclines of 
26° to 36° in snow ankle-deep at that altitude requires 
strength and endurance. How much higher they 
could have gone, or up how much sharper slopes, 
we will not venture an opinion. Savoye expressed 
grave doubts, whether they could carry the same 
loads up much steeper gradients than were en- 
countered, for at altitudes hke these the difficulty of 
carrying a given load increases enormously with a 
comparatively slight increase in the gradient. How 
many feet in altitude above 21,000 loaded porters 
can ascend in a day remains yet to be shown. 
Granting that no other obstacle than altitude and 
gradient exist, it is evident that the vertical distance 
in a given case would depend on the gradient. The 
steeper this is the less the distance that could be 
accomplkhed. Also, the gradient remaining the 
same, increasing altitude would put a check on the 
distance covered. With the present available know- 
ledge, it appears likely that each succeeding march 
above 21,000 feet would be less than the preceding 
one. Judging from our own experience, we should 
consider a march of 2000 vertical feet above 21,000, 
for baded men, even with favourable gradients, an 
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exceptional accomplishment. Probably one of 1000 
feet would be nearer what would be possible, and, 
were soft snow present or much step-cutting required, 
the possible distance would fall considerably short 
of this. 

The question, to what absolute height trained 
mountaineers will be able to carry outfit requisite 
to camping must be left for the future to decide. 
With the various obstacles to high climbing more 
accentuated in proportion to altitude, it seems 
certain that loads will have to be reduced as altitude 
increases, until a limit will at last be reached, where 
not enough can be carried to support life and 
protect the mountaineer against cold and weather. 
That limit may be found to be considerably below 
heights at which camps will have to be made to 
render the highest summits accessible. 

One of the most interesting features of the Nun 
Kun is the plateau or snow-basin where we camped, 
which, enclosed by its circlet of seven glittering 
peaks, sits like a diadem on tihe brow of the lofty 
massif which it crowns. Its surface is undulating, 
being depressed in the centre but rising toward^ the 
bases of the peaks, where it shades off into the 
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mountain-slopes. The altitude of its highest portion, 
which is at the north-east end beneath the second- 
highest peak, is 21,600 feet. Thence it slopes away 
to the south-west to about 20,300 feet at the Ganri 
outlet under the highest peak. Its shape is oblong, 
its long diameter, running north-east and south- 
west, being three and a half miles, and its conjugate 
diameter about a mile and a half. The peaks rise 
sharply from it, and descend more sharply, largely 
in perpendicular precipices, on the outer side. 
The four north-east peaks are connected by rook 
and snow-saddles. The other three, including the 
highest at the south-west end, stand alone, rising 
directly from the ice of the plateau. Around the 
bases of these three the basin has four outlets, by 
which its snows escape to form the ultimate source 
of the three principal glaciers of the massif, one 
stream descending north-west between the highest 
peak and the one next north, i.e. between the peaks 
known as Ser and Mer, to make one head of the 
Ganri glacier, two others to the south to feed the 
short but broad Faribad glacier, and the fourth also 
to the south, to contribute to the north reservoir of 
the Shafat glacier. This last, owing to the con- 
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iomation of the plateau, is of much less importance 
is a feeder than the other three. It is very unusual 
tor three glaciers to originate in a single basin. 

The Ganri glacier has two reservoirs or heads, the 
Larger one drawing its snows from the whole north- 
west side of the highest Nim Kun peak, from the 
north slope of an ardte ruxining from the latter to the 
Barmal Ridge (an arete of D41), and from the north- 
east face of D41, which unite in a converging snow- 
deld, three miles wide at its upper part, with a fall 
from about 19,000 to 17,000 feet. The second head 
descends from the Nun Kun basin, leaving the latter 
at an altitude of about 20,300 feet. The two come 
together at the end of a rock-ar6te of the highest 
Nun Kun, just above the entrance to a gorge 
enclosed on both sides by ragged mountains descend- 
ing steeply to the Rangdum valley. The upper 
end of the gorge appears to be at an altitude of 
about 17,000 feet. From this point the glacier, 
crowding into the gorge in a greatly narrowed 
stream, tumbles more than 6000 feet in a oontinnous 
line of s4raos to near its termination eight miles 
below its sources. 

The most remarkable feature this glacier, and 
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one seldom seen in purely mountain-glaciers, is its 
tongue, which ends abruptly at the river-bank, like 
that of a polar glacier extending to tide-water, in a 
perpendicular ice-precipice about 600 feet long and 
200 high. Its successive layers, as they separate 
themselves, break off along cleavages transverse to 
its axis corresponding to closed crevasses, and fall 
in miniature icebergs into the current, by which they 
are carried away and strewn along the river-banks 
below. The river washes the base of the whole front 
of the tongue, apparently cutting under its lower 
edge somewhat; but the depth to which it can 
undermine the ice must be slight, as the latter does 
not project appreciably into the river, but breaks 
off at the edge of the bank. Here a river not many 
feet in depth is seen to produce the same effect upon 
a massive glacial tongue as is produced by the deeper 
waters of the polar oceans upon the glacial tongues 
that push into them. 

West of the tongue, and separated from it by a 
considerable interval, a giant lateral moraine, esti- 
mated to be over 200 feet high, and towering above 
it by more than 100 feet, extends entirdy across 
the valley, and similarly a shorter lateral moraine 
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projects on its east side. These moraines, together 
with the bonlder-masses piled np in the space 
between them, show that the glacier was formerly 
much longer, wider, and thicker, than at present, 
covering the whole width of the valley and impinging 
against the opposite mountain-walls. The amount 
of detritus brought down to build these moraines 
and boulder-masses was enormous. At present the 
glacier, as seen both from above and below, appears 
remarkably clean and free from detritus. 

The third or Fariabad glacier, beginning in the 
two southern outlets of the basin above mentioned, 
and reinforced by snows from the external slopes of 
the two western peaks, descends rapidly in a con- 
fused mass of ice-falls, caverns, crevasses, and 
s4raos, directly south to the side of the Z1 glacier 
above the opening of the Fariabad nala. It is 
separated from the Shafat glacier on the east by the 
ridge before mentioned, and is bounded on the west 
by a laige spur from the highest Nim Kun descending 
to the Fariabad openuig. Its length is four and its 
width two miles. It is a most dangerous glacier to 
venture on. 

The three principal Nun Kun glaciers are not very 
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long, being respectively only nine, eight, and four, 
miles in length, but, springing from heights of from, 

22.000 to over 23,000 feet, and falling i0,000 to 

if, 

11.000 feet in these short distances, they pos^s great 
potential energy, developing ice-falls, ioe-preeipioesv' 
and s6racs, as large and high, crevasses and abysses 
as wide and profound, ridges and ravines as pro- 
nounced, and moraines as gigantic, as those found 
on glaciers of far greater size and length. 

Of the seven high peaks enclosing the upper 
plateau, the two most conspicuous from the travelled 
routes and heights to the north and west, which have 
chiefly attracted the notice of those visiting the 
neighbouring region, are the highest, the Ser of the 
Survey rising at its south-west end, and the one next 
north of it, the Mer. They present broad surfaces 
towards the directions stated, and are less conoealed 
by enclosing heights than their neighbours, all view 
of which from the west they cut off. 

Pinnacle Peak at the north-east end, as already 
stated, appears from the north only as a slender 
needle projecting above a multitude of other spires, 
which does not attract the attention its altitude and 
size warrant. On the other hand, from the upper 
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paxfe of the Bangdum valley to the east, toward 
which its broad face is turned, it appears to be the 
highest and most massive peak of the group, hiding 
from view all the other peaks, except the one next 
south on the same face connected with it by a col. 
The three remaining southern peaks are not visible 
from any direction except from the upper half of 
the Shafat glacier and the heights south of it. 

No adequate conception of the conformation of 
the Nun Kun group can be obtained from points 
outside it. The manner in which it is laid down 
on the Survey map is jai evidence of this, and shows 
the difficulty the Surlvey observers had, from some- 
thing like a dozen outride stations in the vicinity, 
in distinguishing among its jumble of members oven 
its salient external features, more or less concealed 
by outlying buttresses. One must penetrate it at 
different points, and explore its recesses at different 
altitudes, to be able to form an adequate idea of its 
topography. 
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EeconnaiRsance preliminary to First Circuit of the Nun Kun— Final 
Departure from Base Camp— Terminsl Moraines— Banded Structure 
of Tongue of Zl Glacier— Ascent of North-West Nala— North-West 
Col— Camp on Barinal 2ja— Barmal Glacier and Bannal La— First 
Ascent of Mount Nieve Penitente. 

DtJBiNO the three days of comparative rest at Base 
Camp we were by no means idle. Besides finishing 
some observations on the glacier, we busied our- 
selves with preparations to execute a plan, which 
had now assumed a definite shape in our minds. 
Not wishing to return to Sum by the Eangdum 
valley route, unless obliged to do so, we determined 
to tey to find a passage around the range by the 
south and west, and thus complete for the first time 
the" circuit of it, which had never before been 
attempted* To do this would be a matter of pure 
pioneering, as the coolies knew nothing of the unin- 
‘ habited and partly unexplored region that would 

have to be traversed, and no assistance could be 
108 
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obtained from the Survey map, which gives no idea 
of its topography. 

Before definitely starting to carry out our purpose, 
we concluded to make another reconnaissance above 
the head of the Shaf at glacier. On the morning of 
6th August, with Savoye, two porters, one servant, 
and sixteen coolies, taking only light tents, we 
ascended the Shafat glacier for the third time to the 
Fariabad Col, where we camped about 50 feet below 
its top at 16,860 feet. While .the coolies were pre- 
paring tent-terraces . among the rocks under the 
direction of the servant, we pushed westward over 
the Fariabad glacier to see if any passage existed in 
that direction, but, on reaching a point directly 
south of the highest Nun Kun peak, we were stopped 
by numberless large crevasses running in all direc- 
tions, which rendered further progress impossible. 
We therefore returned to the ool, where tents were 
pitched on the terraces, which had been made. The 
minimum temperature that night was 26 '* Fahr. 

Early next morning we descended the Fariabad 
glacier, which was here smooth, for a short distance 
to a rock-spur of Zl. Getting on this we ascended 
over narrow shaly ledges, working around its side 
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to the south, until we reached, an angle at an altitude 
of somewhat over 17,000 feet, which commanded a 
view of the surrounding region. From here we 
saw that, had we not been stopped the afternoon 
before by the crevasses, we should have been brought 
up by a great rook-spur, here seen for the first time, 
descending from the highest Nun Kun to the 
Fariabad opening. Some distance to the south- 
west, about 4000 feet below, the Fariabad nda 
opened, clothed with green vegetation. Leading 
down to it on our left ran another nala from the 
Z1 massif, occupied, as far as we could see, by a 
stoop ice-fall ending in a glacier. 

From the Fariabad opening another nala was seen 
running five or six miles north-west to a snowy 
cirque, at the top of which a saddle might be found. 
The Fariabad glacier in front of us dropped down 
greatly broken and very steep to the Z1 nala. After 
careful observation of the topographical features of 
the region, we concluded that, if a caravan could be 
got down from the Fariabad Col to the nala below, 
we should be able to work our way up the nala 
leading north-west and over the snowy heights in 
the distance and find a route to Tongul, the nearest 
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village in the Suru valley, and so complete the 
circuit of the Nun Kun. The question which we 
could not solve with certainty was that of the 
descent, as the rocks and ice-walls fell away so 
steeply that they were not visible for any great 
distance from where we stood. However, as we had 
great confidence in Savoye’s experience and skill 
in finding a way over diificult places, we decided to 
risk the attempt. 

Returning to camp, we sent down the coolies 
with all our baggage to Base Camp, while we ascended 
over the head of the Shafat glacier to the rock- 
promontory above the site of Camp Nievo Penitente. 
Upon the top of this a stone-caim was built, in which 
records were deposited. We then returned to Base 
Camp, which was reached at 3 p.m. The next two 
days were busy days. Not only had we to make 
preparations for the march through the unknown 
region before us, but also for the final breaking up 
of Base Camp and the transport back to Suru of all 
superfluous luggage and supplies. We judged nine 
days would be sufficient to complete the oironit, 
and, as we were to bum our bridges behind us, the 
amount of provisions required tag that time must 
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be calculated and taken. There were but fifty 
coolies available for the work. Of the£» fifteen 
were required to transport coolie-food and five to 
cany wood, leaving only thirty to take the tents, 
clothing, and provisions, of nine Europeans and two 
native servants. Our kit had therefore to be reduced 
to the lowest limit and arranged with care and 
exactitude. 

A coolie was despatched to Mr Hogg at Suru to 
send fifty coolies immediately to Base Camp to take 
back to Sum everything we left behind, a substantial 
stone-caim was built on the highest point of the 
camp-site, in which records were left, and on the 
morning of 9th August, leaving the Gurkha, shikari, 
and one tent-servant, to look after the bagga^ and 
suppliw, together with the cheerful cook and one 
hen, which were to be taken also to Suru, and a 
coolie in charge of the fifteen goats and several 
sheep, we took leave of Base Camp and started 
forth up the glacier with fifty coolies. 

As the caravan filed out, the cook fiew up on a 
rock and gave us a hearty send-off in a seziee of 
shriU crows. The condition of the glacier was found 
greatly changed since we had first ascended it three 
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weeks previously. The hot sun had melted away 
large areas of n4v4 and the nieve penitente that 
covered them, leaving the ice bare and uncovering 
a multitude of crevasses, that had not been visible 
at first. In consequence we were obliged to crces 
over the glacier to the south side close under the 
walls of Z1 to find a passage. This was not any too 
safe, for the skyline of the ridge above our path, for 
a mile or more, was fringed with dangerous cornices, 
which, had they broken away, would have made 
short work of the whole party, as there would have 
been no way of escape. 

We took with us as part of our provision four 
dieep. These sheep and all others from this region 
were decidedly more stupid and less tractable than 
the Basha valley sheep we had on the Cbogo Lungma, 
and took from that glacier over the steep, snow> 
oovei4d 17,000 feet high Boluoho Col to the Kero 
Lungma in 1903. Ihe latter were better mountain- 
eers than the coolies, going with confidence where 
the coolies feared to tread, and finding their way 
without assistance over j^iers and ice-bound 
xnountainHdants. We sever lost one in the many 
miles <A glacier and mountain over which we took 
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them. These four sheep opposed , with equal ob- 
stinacy all efforts to drive or lead them;- We had 
only gone about two miles, when one of them fell 
into a crevasse and was seen-'^i^ more;'/ Shortly 
afterwards another escaped, and over the 

glacier so fast that the agility neither of porters nor 
coolies was equal to capturing it, so, as a long march 
lay before us and there was no time to waste in 
pursuing it, it was left to its fate. Whether it ever 
got down again to grass we did not learn. 

The caravan reached the Eariabad Col by twelve 
o’clock. Erom this the edge of the Eariabad gjacier 
was descended for twenty minutes, when the glacier 
became so steep and broken that it could no longer 
be followed. We left it, therefore, at an altitude of 
about 16,000 feet for the rock-spur of Zl, which falls 
away precipitous and in places almost perpendicular 
some 2000 feet to the Zl glacier in the Zl nala. 
The face of this spur is greatly shattered and covered 
with loose rooks and debris, which with its abrupt- 
ness makes it dangerous to negotiate, but it was 
doubly so for those leading the way, with a train of 
coolies behind. We went ahead with Savoye and 
three porters, taking good care to keep out of reach 




DESCENT TO Z1 NALA 115 

of the falling stones the shufiSing coolies sent down 
in repeated avalanches. Three porters remained 
with the coolies to direct their movements, and the 
latter were stopped several times, till we had passed 
couloirs, where they might dislodge stones upon us. 
This spur runs down between a magnificent ice-fall 
descending from the upper part of Z1 into the nala 
and the broad front of the Fariabad glacier, which 
we had on our left and right hand respectively. In 
two hours and a half the base of the spur was 
reached, and, after a trough scramble over boulders, 
we got upon the gladeyr, which, as a prolongation of 
the Zl ice-fall, fills thhZJL nala to within half a mile 
of the opening into it of thb Fariabad nala. 

The Fariabad glacier, coming down very abruptly 
for some 2500 feet in a broad and greatly orevassed 
wall, remarkably free from rook-d^bris, ends sud- 
denly at the edge of the Zl glacier without joining 
it and without any terminal moraine, forming a 
part of the wall of the Zl nuK A short 
farther down the nala the tongue ot the Zl 
ends in a steeply slanting front of disoolouxed ice, 
300 feet or more in height, with a sharply defined, 
curving contour thickly seamed with longitudinal 
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crevasses. It also has no terminal moraine, though 
the nala-bed below it is sprinMed quite thickly 
with small boulders and d6bris. 

Glaciers do not by any means always form 
terminal moraines. As to this fact there is ho 
difference of opinion among glaciologists, however 
they may account for the formation of such moraines. 
The one hypothesis, that terminal moraines result 
from the gathering up and pushing along of the sub- 
glacial ground-moraine material, and even, as some 
hold, of the ploughing up of the terrain beneath the 
ground-moraine by an advancing tongue, and to a 
less extent by a stationary one, so as to form a wall 
at its end, fails to account for the cases where 
no terminal moraine results even under the most 
favourable conditions of active advance. It also 
ignores or minimises the part which moraine- 
material carried by a tongue must play in the 
process of moraine-building. It is evident that no 
moraine would be formed by a tongue in retreat. 

The other hypothesis, that such moraines are 
wholly due to the deposition and excretion of the 
material lying in and upon the tongue, presupposes 
the co-operation of two factors : (1) that a glacial 
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tongue should carry a considerable quantity of 
detritus, and (2) that its front should remain 
stationary long enough for the detritus to be de- 
posited in sufSioient quantity to form a moraine, 
the ice &om above advancing to the terminal line 
as fast as the ice there melts, and discharging its 
detritus upon that already deposited, till the process 
is completed. By this hypothesis, if a tongue 
carries no moraine-material, no moraine should be 
formed under any conditions of advance or retreat. 
This fails, in its turn, to account for those cases 
where glacial tongues bearing no observable moraine- 
material have been found botinded by high and large 
terminal moraines. If the end of a tongue recedes 
faster than the ice above it advances, no moraine 
can result, the detritus being spread more or less 
evenly over the denuded surface without accumulat- 
ing at any one point. 

The tongues of the two above-mentioned gjjBudvn, 
at present, furnish ezamplee of the absence of one of 
these factors in each case. The Fariabad tongue 
bears no detritus to speak of, and has no deposit at 
its end* That of Z1 has been receding cmastantly 
and rather rapidly for some time, and, thouit^ 
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carrying considerable d4bris, has left it evenly 
distributed over the nala-bed in front of it, not 
having paused long enough at any one point to build 
an elevation that might be called a moraine. Half 
a mile farther down the nala are some larger debris 
deposits overgrown with vegetation, which might 
be regarded as terminal moraines. 

The successive terminal moraines often found in 
front of glaciers, with intervals between them little 
or not at all strewn with detritus, show that the same 
glacier, according to the presence of both these 
factors or to the absence of one or both, or, according 
to the first hypothesis, during successive advances 
after periods of retreat, may build terminal moraines 
at one time and fail to do so at another. The 
smoothness of many such intervals would indicate 
that, during a period of recession, the respective 
tongue carried little or no detritus. In Himalaya, 
^aciers may recede for considerable distances with- 
out leaving behind debris of any size, as in case of 
the Ohogo Lungma tongue (see the OeograpMccA 
JwrncA, March 1905, p. 251, and Ice-Bound HeigMa 
of the Mustagh, p. 172), which retreated 1184 feet in 
forty-two years, leaving a smooth river-bed below 
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it. Observed faets appear to show that there is 
truth in both the above hypotheses, and it is not 
improbable that many moraines axe formed by the 
combined action of both the methods they suggest. 
In 1902 and 1903, when we examined the tongue of 
the Tippur glacier, near that of the Chogo Lungma, 
it was adding to its large terminal moraine at a 
rapid rate by the deposit upon the latter of detritus 
from its upper surface. 

The rounded extremity of the Z1 glacier, though 

greatly discoloured and seamed with perpendicular, 

« 

longitudinal crevasses, affords a fine example of 
banded structure, the bands running in parallel, 
symmetrical, horizontal lines around its terminal 
contour. This symmetrical arrangement of the 
bands is the more remarkable, inasmuch as the 
glacier for the greater part of its course falls very 
sharply and is broken into an uninterrupted series 
of s^raoked ioe-falls. It would seem almost impossible 
that the bands composing its structure, formed by 
the folding of the n^vAetrata by the lateral pressure 
due to the narrowing of its bed, after descending for 
several thousand feet ihrou^ the tumbled chaos ci 
its ioe-falls, could assume at the tongue such a typical 
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and regular arrangement. The horizontal position 
of the bands, as well as the open perpendicular 
crevasses, may be ascribed to the fact that the 
extremity of the tongue, being relieved from lateral 
pressure, spreads somewhat. 

Shortly below the tongue of the Z1 glacier the 
nala became covered with vegetation, and, after 
a half-hour’s march, we reached, at five o’clock, a 
large grass-covered maidan at the meeting-point of 
the Z1 nala, Fariabad nala running south, and 
North-West Nala, so named by us, leading north- 
west. Near the junction of two streams coming 
from the Z1 nala and North-West nala we camped 
at 13,480 feet (Fariabad Camp). When the coolies 
came to our tents that evening beg gin g for * tam- 
baoco,’ we gave it to them willingly, for they had 
placed no obstacle in the way of carrying out this 
first passage through an unknown glacial region, 
but had followed us without a murmur, wa-lring a 
long, fatiguing, and rather perilous march for a 
loaded caravan, climbing from 15,100 to 17,000 feet 
up a orevassed Racier, and descending over the face 
of a dangerous rook-wall and a Racier to 13,480 
feet, a good day’s work. 
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The next morning we were up at five o’clock 
prepared for an early start The weather was 
threatening. Heavy clouds enveloped the moun- 
tains and hung low in the valley, and rain was 
falling. We waited a while before striking tents, 
as it did not seem advisable to venture up an 
unknown nala in a storm. Shortly after seven a 
wind sprang up, which drove the clouds apart. 
This gave promise of improvement, so the last 
articles were packed and we started up the North- 
West nala. About a mile above the camp, west of 
the rock-spur from the highest Nun iCun, a glacier 
coming from the base of that peak reached the nala 
in an ice-fall on its nmth side but did not penetrate 
it. Two miles above this a glacier descending from 
mountains on the south side filled the nala for 
another mile. Two hundred feet in front of its 
tongue was a high terminal moraine composed 
entirely of fine brown sand with ice still beneath it. 
The saiul had protected the ice on which it rested 
from the sun’s heat, while the uncovered ice behind 
it had melted enMly away. The facts, that the 
sand-nmnine rested on glacier-ice, that xu> sand 
fccmatkm existed on the heights above from which 
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the moraine-sand could have been derived, and 
that no sand was found on the glacier above, warrant 
the assumption that this moraine was formed by 
the ploughing up of the nala-bed by the tongue of 
the glacier during an advance. 

We ascended this glacier, which was considerably 
crevassed, for half a mile, and then climbed several 
hundred feet and followed the side of a rough but 
vegetation-covered mountain-slope for some distance. 
At one o’clock a small, uneven terrace clothed with 
grass was reached, the last place in the nala suitable 
for a camp. Here, at an altitude of 14,600 feet, we 
camped (Hillside Camp). This camp commanded 
a view of the upper part of the nala, which above 
this point becomes wilder and is destitute of vegeta- 
tion. A mile higher up it ends in a large amphi- 
theatre of snow and ice, the ridge enclosing which 
begins at Mount Nieve Penitente, three miles west 
by south of the highest Nun Kun, and runs around 
south and south-east, rising into several summits, 
to a snow-peak above the Fariabad opening. This 
amphitheatre drains into the North-West nala, 
and sends down a glacier into its head, another 
already mentioned into it below Hillside Camp, and 
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the tongue of a third immediately opposite and 
beneath the camp. On this last tongue there were 
two picturesque surface-lakes. 

The next day there was plenty of scrambling over 
ragged surfaces strewn with boulders and cleft by 
glacial torrents, before the firm, white ice leading 
up the face of the amphitheatre was reached. We 
kept near its northern edge, fund at noon came to the 
top, a snow-ooi surrounded on all sides by ioe-fields 
at an altitude of 17,397 feet. This we named 
North-West CoL It lies directly south of Mount 
Nieve Penitents about a mile from it and east of 
the head of the Bara ISaj Nai, to which most danger- 
ous-looking ice -slopes descend. The prismatio 
compass was set up, and bearings taken for tihe 
further route. Examining the peaks and ridges 
to the north, we discovered a col or short arfite 
connecting Mount Nieve Peniiente with another 
lower rock-peak west of it. This lay N. 88* W. 
of North-West Od, and we afterwards found that 
a straight line from hare to the col now sssn, 
when prokmged, passed through In^ 

later to be nieationed. This was eiddenliytlMpd^ 
for whkdi we dbottld steer. 
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A gentle descent of half an hoiir brought us to 
rocks at the base of the peak, which we named 
Mount Nieve Penitente for a reason which will 
appear later on. Here we ate our luncheon and 
waited for the coolies. About one o’clock they were 
seen struggling up to the col, where they stopped 
to rest and eat. A dense fog now set in, shutting out 
all landmarks. This did not delay us to any extent, 
however. As our bearings had been carefully taken, 
and as we knew the porters with the coolies would 
follow our tracks, we continued on in the fog up a 
snow-slope between an ice-fall and a bergsehrund, 
and at two o’clock found ourselves, as the mist 
lifted, close under the perpendicular face of a rock- 
peak adjoining the rock-col we were aiming for. 
We ascended to the top of the col, and found it to 
be a narrow tortuous ridge, rising from the snow, 
connecting the sharp rock-peak just mentioned with 
Mount Nieve Penitente lying east of it. It afforded 
the only camping-place, not on ice, in the vicinity, 
and although it might, from its exposed position, 
prove a most disagreeable trough, if wind or storm 
should come up, we determined to utilise it for this 
purpose. There was not a level spot on it. Its 
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orlaoe was covered with heaps of stones, slabs, and 
K>ulder8, mingled with some earthy debris ; and 
vhere these ended an ice-wall began, which descended 
n a very steep slant several hundred feet to a glacier 
below. 

It is interesting to see out of what different kinds 
of terrain tent-terraces can be constructed, especially 
when five or six resolute men set to work with ice- 
axes. While the surrounding peaks were being 
veiled and unveiled by the moving clouds, the whole 
party worked with a will, lifting, placing, splitting, 
and pounding off, rocks and digging out the finer 
debris with which to fill the interstices. By four 
o*olook, when the coolie came up, two passable 
stone terraces were ready for tents. The coolie- 
caravan was headed by the Kashmiri khansamah, 
who had swindled us for five seasons, looking tired 
and out of temper. * Have a place made for your 
tent.’ wo called to him, ‘ for we expect to stay here 
two days.’ ‘ Two days here t ’ he exclaimed in a 
rage, his face presenting a droll study. But he 
knew we meant It, and he soon returned to help place 
the tents. As it happened, we remained four nights 
and three days. In another hour camp was estab- 
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lished, and all had settled down to making themselves 
at home in their various quarters. Part of the coolies 
set up their two tents, but others preferred to build 
themselves huts with the rooks and slabs which 
covered the ridge. 

Up to this point the coolies had not been able to 
tell us anything of the region we had traversed, but 
here several of them recognised the surroundings, 
and said we were on the Barmal La. We therefore 
called the camp Barmal Camp. Its altitude was 
17,260 feet. The situation of the Barmal La is 
wild and grand in the extreme, lying, as it does, in a 
narrow gap between two mountains towering directly 
above it, with nothing but ice, snow, and rock, visible 
in any direction. The peak enclosing it on the south- 
west, rising a thousand feet in an absolutely perpen- 
dicular precipice, terminates in two rock-needles, 
while that on its east is the impressive, hitherto 
unnamed mountain which we called Mount Nieve 
Penitents. Between these mountains to the south- 
east a good view is obtained of the North-West Col, 
the snow-ridge leading from it around towards the 
Fariabad opening, the broken ice-slants falling from 
it into the head of the Bara Zaj Nai nala, and of 
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Zaskar peaks beyond. Erom Mount Nieve Peni- 
tente a Mgb, cnirred, rock and snow-wall, named by 
ns the Baxmal Ridge, runs north for two miles to 
another higher mountain, D41 of the Indian Survey. 

The Barmal glacier, a beautiful sheet of ice 
springing from the slopes of the last two mountains 
and from the Barmal Ridge, passes directly beneath 
the Barmal La, and sweeps westward for some 
eight miles, walled in on each side by a line of 
jagged peaks, and appi^ars to end among green 
slopes south of a mountain-cirque enclosing the 
reservoir of a branch, of the Bhot Kol glacier. In- 
deed, from the conh^uratipn of the mountains at 
this point, as seen from Mount Nieve Penitente and 
from the Bhot Kol, the glacier must end as stated 
or push somewhat farther in a south-westerly 
direction towards the Bara Zaj Nai, or possibly the 
Chota Zaj Nal, as it is enclosed on the north and 
west by the peaks and ridges south and south-east 
of the Bhot Kol. 

The indications are that it drains into tibe Bara 
Zaj Nai. Erom tibe summit of Mount Nieve Feni- 
tente, not only the course of the Barmal Racier, but 
also that of the Bara Zaj Nai can be seen for a long 
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distance. The mountain-ridge separating the two, 
after naming west for some miles, towards the end 
of the Barmal glacier toms south-west, and appears 
to narrow almost to a point, so that the two approach 
each other. The actual determination of the drain- 
age of the Barmal glacier will be the task of the 
future explorer, as no one has visited its lower end 
up to date. On our map we have represented the 
Barmal as draining into the Bara Zaj Nai, this 
being the only instance of any change from the 
Survey map of a feature that has not been actually 
observed. 

The width of the Barmal ^hujier near its origm 
is two miles, but it soon namws to about one mile, 
which width it maintains for over five miles. This 
glacier has, evidently, been long known to the natives, 
who often cross its upper end with yaks in going 
between Tongul and the Bara Zaj Nai and also the 
Pariabad nala. Local tradition credits one European 
with having visited it many years ago. In 1902 
Rev 0. E. Barton and Dr A. Neve, ascending from 
Tongul, crossed it to the Bara Zaj Nai nala at a 
point about five miles west of the highest Nun Kun. 
In 1904r Dr Neve reports having crossed it again at 
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the same point and haring climbed on the side of 
1)41 to a height estimated at 19,200 feet. 

The Barmal La stands, perhaps, 600 feet above 
the Barmal glacier, connected with it by a steep 
ioe>wall cleft by two, wide bergschronds. To ascend 
or descend this wall requires mountain-outht and 
a good knowledge of ice-craft. Our coolies were 
powerless to negotiate it by themselves, and even 
the guide and porters would, not venture on it un- 
loped. Two rock-caims stand on the summit of 
the la. By whom idiey were made we could not 

m 

learn. No records were found in them, and we know 
of no account of any European having previouEdy 
visited this place. As it is practically certain that 
natives could not reach it from the Barmal glacier, 
unless the ice-wall were greatly changed, it may be 
surmised that some party, having come up to it from 
the south side, mistaking it for a lower snow-pass 
somewhat further west, and having found the 
descent to the Barmal gjUmier barred by the ice-wall, 
built these cairns as a beacon, by which the place 
might in future be avoided. The existence of other 
cairns to tlm south indicating the way to the other 
pass supports this view. About three-quarters of 

I 
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a mile west lies the snow-pass referred to leading 
from the Barmal glacier to the Bara Zaj Nai and also 
to the North-West Col and nala, which is accessible 
on both sides by easy snow-slopes. It is over this 
pass that the natives take their yak-caravans from 
Tongnl, and this was the pass used by Dr Neve, 
also under the name of the Barmal La. 

On the route hither, as sufficient brushwood had 
been found at both camps for all needs, the coolies 
had been forbidden to use the five loads brought 
from the Shafat. Notwithstanding this, on arrival 
at Barmal Camp the loads had dwindled in size and, 
if used freely, would not last a day, and we were at 
over 17,600 feet, a good 6000 feet above the wood- 
line. The khansamah called up one of the most 
intelligent coolies, who said they could go down in 
one day into the Bara Zaj Nai, and the second day 
return with wood, so it was arranged that thirty 
coolies should start early the next morning for ihis 
purpose. 

We had planned on that day to attempt the 
ascent of Mount Nieve Penitente, which from its 
ponMon was sure to afford a fibue view of the topo- 
graphical features of the region, but it was an angry- 
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looking affair from tliis side, composed of sheer 
rook, overtopped by sheer snow-waJls. Savoye said 
he would prefer to examine it and find the best 
route before we started, so with the prospect of wood 
being brought up by the coolies, which would enable 
us to remain longer than at first intended, we agreed 
to wait. Early in the morning he and two porters 
left to make a reconnaissance. 

After their departure all the coolies came to our 
tents to announce that they would not go down for 
wood. Wo told them they would have no fires 
unless they went, that we should not hurry away 
on their account, and that they would have to 
endure tho freezing nights as best they could, but 
they remained obdurate. As they received the 
same pay, whether working or lyii^ idle, they took 
this occasion to prefer doing the latter. It is, 
however, possible that they would be unable unaided 
to get down the ice-slopes into the Baca ZaJ Nai, 
and that a knowledge of this detsned them Irom 
going, althouj^ they did not urge this ss an exmiea 
The remaining wood, of which thme wae miSj 
■ufflksient to last the Europeans for one day, was now 
divided between our khsneamah and the porters, 
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and the coolies got no more of it. On this journey 
they were using satu, or cooked corn-meal, mixed 
with water, so they could get along without fires, 
but we missed the latter sorely, and were obliged 
after the second day to resort to high-mountain 
food prepared over primus stoves, an imnecessary 
deprivation below 18,000 feet. 

The two sheep, which had survived glacial travel 
to this point, had to be killed at once, as there was 
nothing for them to eat, but the advantage of having 
fresh meat could not be fully utilised on account 
of the failure of the coolies to supply the camp with 
wood. For this latter reason five chickens, also 
brought along, had to be taken down to lower 
regions before being killed. They did not mind 
the altitude, and ran about actively in and out of 
the tents picking up rice and bits of biscuit, with 
which they were fed. 

Savoye and the two porters on their return reported 
the mountain to be climbable, though the ice-slants 
above the rooks were very steep. We aooordini^y 
decided to attempt it the next day, if the weather 
proved favourable. The morning of Idth August 
broke clear and cold. At five o’clock, in a tempera- 
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ttire of 20“ Fahr., we started from camp. Cutting 
steps in the frozen snow we crossed a rather steep 
glacial couloir beneath the bare cliffs of the mountain, 
and ascended a series of sharp, screes-covered rock- 
buttresses coated with snow and verglas from a squall 
on the preceding afternoon, which not only made 
the climbing somewhat difficult, but introduced an 
element of danger should any one happen to lose 
his foothold. After somewhat more than an hour 
these buttresses were surmounted and the permanent 
snow was reached. Here the truth of the report of 
SaToye and the porters was apparent. A vast wall 
of ice, covered in places but thinly with snow, soared 
directly over our heads at a most forbidding an^e, 
and at first ^ance it seemed impossible that it could 
be ascended, for near its top it appeared to be 
actually perpendicular. 

Before attacking it we screwed Mummery steel- 
nails into the soles of our boots. We prefer these 
tmila to cacampom for several reasons. They are 
mcKce oonvenient to carry, having no appreciable 
weight and taking but little space in one’s pocket, 
while tibe crampons make an inconvenient parcel. 
They can be inserted into any mountain-boot 
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having suitably thick soles, and no other should be 
worn, while, as a rule, in order to fit properly 
crampons must be made for each pair of boots. 
Their use also leaves the feet free from the con- 
striction exercised by the straps necessary to attach 
crampons to the boots, which by interfering with 
the circulation conduces to frostbite. Roping in 
two caravans, which kept a little distance apart, 
we now pushed our way in zigzags up the ice-walL 
For a short distance the slope rose at 50% but soon 
it became steeper, reaching 66'’ and then 60% and 
then — The Abney’s level we were using as clino- 
meter was scaled only to 60% Up to this point it 
measured correctly enough, but the gradient of the 
upper part of the wall considerably exceeded this 
limit, and the instrument could no longer be relied 
upon to give accurate measurement. Judging the 
excess over 60“ by comparison with the graduid^ion 
of its scale, we were finally climbing on sbpes that 
must have been 70“ to 72% 

At last the wall ahead became so steep that we 
were obliged to traverse it to its free face, where 
it fell away to Barmal g^ier in an ioe-pieoipioe 
composed of great perpendicular columns, which had 
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separated themselves &om its main mass as it pushed 
dovnaward. Here, although the slant was but little 
less abrupt, the surface was roxighened by irregu- 
larities resulting from unequal melting under the 
sun’s heat, so that a more secure foothold could be 
obtained. After another hour of this ladder-like 
work the brow of the wall was gained, and we found 
ourselves on a broad shoulder, from which another 
steep slant requiring step-cutting led up to what 
appeared to be the summit. On surmounting this 
we found before us an ascending snow-deld leading 
up to the base of a large rounded cone, the top of 
which proved to be the actual summit, which was 
reached at 8.30 a.m. 

The whole of tikis cone was covered with nieve 
penitente, which, glistening in the morning sunli^^t, 
suggested the name we gave the peak. From the 
readings the altitude of this mountain was computed 
at 19,080 feet. On the east side towards tike Nun 
Kun ^e mountain breaks down 2000 to 8000 £eet 
to a i^ier springing from it and from the south- 
west side of Ser, whkh descends to tike NoKthrWest 
nala. On tibe north it falk away nearly a« ahezp^ 
to the Bamal glacier, and ou the south in perpen- 
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dicular rock>columns devoid of snow, to the ridge 
on which the North-West Col is situated. The 
summit can therefore only be approached from the 
west by the steep route we used. 

The view was of great interest to us, as it included 
much of the district throu^ which we had groped 
our way without the assistance of a map or any other 
source of information, depending on deductions made 
in connection with the few salient points seen from 
the other side, which proved to be correct. It aJbo 
cleared up certain questions about which we had 
been in the dark, and disclosed new featuras of im- 
portance in determining the topography of the 
region. North of east, at a short distance, loomed 
the highest Nun Kun with its frowning precipices 
and forbidding ice-falls. Beyond it, east by south, 
rose the great mass of Z1 with the spur and ice-fall 
ending in the glacier we had travezsed. Below it 
the Z1 nala followed by the Fariabad opening, the 
North-West nala, the ice-amphitheatre and Nortibi- 
West Col, and above and beyond these the Zaskax 
snow-peaks. Westward feom under our feet swept 
the Barmal Racier in radiant, tmowy curves, conixast- 
ing with the green mountain-sides at its lower end. 
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Bising direcUy from the head of the glacier on the 
north, to the formation of which it largely contri* 
butes, stands one of the kings of the scene, the sharp, 
ice-boimd, twin-peakedl)41,an interesting motmtain, 
which, after studying it, we decided to try to ascend 
the following day. Mount Nieve Penitente is note- 
worthy, not only for the formations which graced its 
upper parts, but also for the sharpness of its middle 
ice-clad sides, the appalling nature of which was 
more vividly realised on the descent, when they had, 
at several points, to be taken turning backwards in 
our tracks, and every step had to be measured with 
the greatest care. We hastened with all possible 
speed in open order across the last snow-couloir at 
the base, keeping a sharp look-out for stones, which, 
set free by the melting of the ice which held them, 
were bounding down over its surface in sufficient 
numbers to make the passage of it anything but 
agreeable or sale. 



CHAPTEB VIII 

First Ascent of D41-*«Topograph3r from Summit— Dangerous Descent in 
Mist— Sudden Snow-squall in Camp— Descent to Tongiil and Sum 
—1^6 Wazir and the Invasion of the Sacred Places— Great Heat 
—Conclusion of Expedition— Explanation of Map. 

On our return to camp the coolies, having become 

tired of sleeping all day on the rooks in the sun and 

huddling together without fires in their tents and 

rook-shelters at night, came up with their hands 

filled with most unpalatable-looking, doughy masses, 

evidently prepared for the occasion, saying they 

could not eat their satu and were suffering from cold. 

* Very well,’ was our response, ‘ you would not bring 

wood when asked to do so, to keep yourselves warm, 

and your satu was ground only ten days ago, and 

cannot be bad. Go down if you wish to, but we 

remain here another day.’ Somewhat later the 

porters reported that the coolies intended to bolt 

that night, but no attention was paid to the report, 

as there was every reason to believe the steep, 

crevassed wall below the camp would serve as a 
in 
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wholesome barrier to any such attempt, and lhat 
not a coolie would dare to risk the descent without 
the aissistance of the Europeans. 

Barmal Gamp, for its altitude, was somewhat 
trying as regards temperature. The sun did not 
rise aboye Mount Nieve Penitente so as to shine 
upon it till after 9 A.M., and left it about 4.30 F.u. 
At all times, except between these hours, the 
temperature was below the freezing-point. The 
minimum temperature on the first three nights was 
respectively 20®, 16®, and 22®, Fahr. 

We were off at daylight of 14th August for D41. 
Roping in two caravans we descended the ice-wail 
to the Barmal glacier, and crossed its reservoir, 
rising steadily in roUing terraces cleft here and 
there by large crevasses, to the tumbled slopes of 
D41, where earnest work began. The slants grew 
steeper and the crevasses more irregular and broken 
as we ascended, but steady progress was made. 
Above 19,000 feet tibeinoUne reached 60® to 70®. For- 
tunately for us, the whole side of the peak above this 
altitude was thickly covered with nieve-penitMite* 
pyramids of ice, rising sharply one above eaotkMsr, 
like a vast series of steps, with ice-po<het8 between 
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their bapses, which furnished secure footholds and 
largely obviated the necessity of step-cutting, though 
our route was in consequence made more tortuous. 
Had the surface been smooth, the ascent would have 
been more difficult, more fatiguing, and highly 
dangerous. 

Toward the top the strain was somewhat relieved 
by two rock-ledges which cropped out of the snow, 
but the ice-slants between them and above the 
higher one were so frightfully steep, as the peak 
narrowed to a point, that, at that altitude, it required 
all our strength to surmount them. l!lie lower 
summit, which we did not visit, is a symmetrical 
snow-cone, at that time entirely covered with uieve 
penitente. The higher svunmit terminates in a sharp 
rock-ledge covered with slabs of shale, its top 
overhanging like a cornice on the west side, beneath 
which is a perpendicular drop of several hundred 
feet to the lower snow-summit. There is only room 
at the apex for half a dozen persons to sit or stand 
comfortably. We reached the top at 10.30, in just 
five hours from camp. The readings gave its 
altitude as 20,571 feet. 

Standing on such a spire as this, with a clear view 
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in all directions, one feels as if perched in space 
overlooking the glories of the mountain-world. 
Such eerie mountain-tops have an individual char- 
acter, and stamp themselves indelibly on the 
memory, while broad ones, although they may offer 
views of great magnificence, lack character and 
vanish from the mind afterwards when regarded 
solely as summits. The view from here, while 
similar in many respects to that from Mount Nieve 
Penitente, supplemented it and gave a complete 
picture of the western aspect of the Nun Kun massif, 
all its salient points and features on this side being 
spread before us. 

The two heads of the Ganri glacier, from their 
origin in the Nun Kun basin and in the south-west 
side of the highest peak and north-east side of D41, 
to their coalescence just above the gorge descending 
to the Bangdum valley, lay directly under and 
before us. The white flow of the Barmal glacier to 
the west was seen almost to its end, and from this 
glacier we could trace the route over the Sentik La 
smd down several miles of the Sentik glacier and 
its moraines to the valleys and spurs beyond, falling 
away to the distant Suru valley, 10,000 feet below. 
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Directly west, at a distance of something over four 
miles, D42 of the Indian Survey rose from the 
serrated northern wall of the Barmal glacier, its 
upper part covered with snow. We are not aware 
that any measurements were taken by the Indian 
Survey to determine its altitude, but by levelling 
off on its summit we judged its height to be of 
about the same as that of D41. These two peaks 
may be regarded in a sense as twin-peaks, rising as’ 
they do from the same ridge, being of about the 
same altitude, and being the highest elevations im- 
mediately west of the Non Kun. 

A small cairn was built on the highest point of 
the rook-oomice with such stone-fragments as lay at 
hand, in which notes of the ascent were placed. 
As its position was so exposed and the stones with 
which it was made were not of such shape as to lie 
compact, it may not long withstaini the winter 
gales. After a hasty meal we turned our attention 
to observations and photography, which were soon 
interrupted by the customary exasperating mist, 
which about eleven o’clock swept in from the west 
with incredible swiftness, and put an end to work of 
importance, for which the occasion was otherwise 
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favourable, and for which there would have been 
plenty of time. 

The mist was accompanied by an icy wind that 
chilled us to the bone, condensing the moisture into 
white fringes on our caps and coats and into icicles 
on the moustaches of the men. There was no know- 
ing when it would lift or what storm influence lay 
behind it. To remain on that tempest-tom summit 
without a particle of shelter from the freezing wind, 
in the hope that it would soon pass over, was a 
hazardous undertaking, and every minute of such 
a stay would lessen the chanoes of a safe descent, 
should a storm break. A descent in the thick fog 
down pathless slopes of such character and gradient 
as th<M3e that must be traversed, without any visible 
landmarks to guide us, was almost as dangerous, 
but it seemed to us preferable to remaining. 

Our efleots and instruments were ooUeoted, and 
we started down in two caravans a short distance 
apart, neither of them visible to the other. We 
depmiided enthely on the ali|^t trail made in oomiz^ 
up for guidance, and even this could not he seen 
twenty steps ahead. We groped our way akrwiy 
down among the sieve pemtente>^innaoles rising in 






when placed in positions of danger from stress of 
weather or other canse on Himalayan peaks, viz. 
that we have had with us expert guides, masters of 
snow'jsnd ioe craft, and not self-assertive amateurs, 
who would probably have succiunbed to fear or 
advocated some move leading, perhaps, to fatal 
consequences. Of recent years, climbing with guides 
has been severely criticised by certain ‘ guideless ’ 
climbers, especially some who themselves have 

m 

attempted Asiatic peaks, but have not achieved such 
measure of success as to entitle their opinion to any 
great weight. They have characterised guides as 
ignorant peasants with a taste for alcoholic drinks. 
It must be confessed that a large proportion of the 
so-called guides and porters who serve summer 
tourists in the Alps, and particularly in Switzerland, 
are open to the charges brought against them, being 
entirely unfit from their drinking habits and lack of 
proper training to act as leaders or companions in 
real mountain-work; but guides who take their 
occupation seriously, the only ones worthy to be 
to b« i4»«i in quit. . di&«nt 
Certainly on the unknown glaoiers and 
peaks of Himalaya, amid many dangers which can 
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only be appreciated by those who have had ex- 
perience with them, men whose profession is moun- 
taineering are more in their place as leaders on the 
rope than the fairly expert amateur, who thinks he 
knows it aU. He is foolhardy, indeed, who ventures 
among these unexplored giants without availing 
himself of the very best professional skill obtainable. 

On reaching camp at 3.30 p.m. all the coolies were 
found there. A few had started to leave, but had 
soon returned, their ardour having been dampened 
by the steep ice-slant falling to the open jaws of the 
bergscbrunds. 

In the February 1903 Al/pine Jownal Dr A. Neve 
shows a photograph of a section of the Barmal 
glacier taken from the pass to the Bara Zaj Nai, 
which he designates as ‘ the great Western Glacier 
of Nun Kun.’ He further states in his Towist'a 
Cfmde to Kashmir, 6th ed., 1905, and last ed., 1908, 
p. 122, that Mr Barton and he, in 1902, ‘ discovered 
that the Bhot K.ol glacier comes all the way from 
the Nun Kun peak.’ He also, in the February 
1905 Alpine Jou/mal, p. 250, speaks of the Barmal 
glacier as ‘ the upper Bhot Kol Glacier,’ and in the 
May 1908 Alpine Jownal says the Barmal glacier 
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* goes due west aud joins the Bhot Kol/ From 
these quotations it is evident that he supposes 
the Barmal glacier to be the upper part of the 
Bhot Kol and that its source is the highest Nun 
Kun peak. 

As these assertions are misleading and not in 
accordance with fact, for the benefit of those who 
may in the future have an interest in the topography 
of the region we feel we ought not to allow them to 
go unchallenged. If the reader will refer to the 
map he will see that the highest Nun Kun peak, or 
Ser, lies three miles east of D41, Mount Nieve 
Penitente, and the Barmal Ridge, which enclose 
the head of the Barmal glacier and form its reservoir, 
and that these prevent any snow from the western 
side of this peak from entering the Barmal glacier. 
He will also see that this peak has no * great western 
glacier,’ the ardte, which runs from it to the Barmal 
Ridge, with the latter turning all the snow on its 
north side west of the peak into the Ganri glacier, 
and with another ridge turning all the snow on its 
south side into the North-West nala. The same is 
well seen in the panoramas ficom the summits of 
Mount Nieve Penitente and D41. 
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As to the connection with the Bhot Kol asserted 
in the last three quotations, the point where Dr 
Neve supposes the Barmal to join the Bhot Kol is 
indicated on a section of the Survey map, published 
with his communication in the February 1903 
Alpine Journal, as being near the end of the Barmal 
directly south of Peak No. 10, which stands at the 
head of the Bhot Kol. To establish this connection 
he has erased the solid wall, correctly charted on the 
Survey map, separating the Barmal glacier from a 
south branch of the Bhot Kol, thus making the 
Barmal take a sharp turn to north-west instead of 
going ‘ due wesV ^ stated in last quotation, to join 
the Bhot Kol branch seen on Survey and our map. 

It may be noted that Dr Neve has not been any 
nearer to this point than the head of the Barmal 
glacier, six miles or more distant, and he has not 
visited the Bhot Kol and examined the asserted 
point of junction from that side. Besides having 
seen from the summit of Mount Nieve Penitente 
the unbroken rock-waU rising above tibie Barmal 
glacier at the point where the erasure was made 
on Dr Neve’s map, we have also examined it faoe 
to face and photographed it from a point directly 
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oppcNsite it on the Bhot Kol side» and have photo- 
graphic proof that it stands as an insurmountable 
barrier to a junction of the Barmal with the Bhot 
Kol at the place indicated. See illustration facii^g 
opposite page. 

In the evening after our return from D41» just as 
dinner was about to be served, the mist was suc- 
ceeded by a violent squa^ of wind and snow, which 
partially tore the tents from their fastenings and 
sent theur forward halves dying in the snow-laden 
air like waving pennons, while their contents were 
overturned and tumbled over one another in wild 
confusion. All hands sprang to the rescue, and only 
by most earnest effort prevented the tents from 
sailing away bodily over the pass to the glacier 
below. Nothing could be done to restore order till 
the fury of the squall abated, so we held on in the 
blinding snow, listening to the howling of the wind 
and the groans of the frightened coolies in their 
shelters among the rooks. In the fracas the khan- 
samah’s fire was extinguished, and the dinner he 
served, when quiet again reigned, was not of a 
character to appeal to the palate of an epioQie. 
'IQiis incident made evident, what we had already 
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foreseen, that the Barmal La was not a spot to tarry 
at too long. 

Being satisfied with the results of our reconnais- 
sance of the region, and with the conquest of two 
virgin peaks of the very first class, and having 
placed notes of our work in one of the cairns, we 
gave the order to break camp and move on. On 
the morning of 15th August the long caravan filed 
down the steep ice-wall to the Barmal glacier. 
The coolies required much helping, and an hour and 
a half was needed to bring all safely to the glacier 
below. We then crossed to the north side of the 
latter, and descended it for more than a mile to the 
Sentik La, a depression in the rock-waU running 
west from D41 to D42, and forming the north barrier 
of the glacier. The altitude of the Sentik La is 
about 16,500 feet. This pass furnishes a passage to 
the Sentik glacier, which, springing from the north- 
west slope of D41, from the wall, and another high 
ridge running north from it, descends for three miles, 
the last mile being flanked by high and rough lateral 
moraines, to the head of a nala enclosed by jagged 
rock-peaks, leading sharply down to Tongul. Two 
oflshoots from the Ganri glacier descend west in 
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precipitous ioe-faBs to the Seutik glacier. Hiis 
glacier affords imposing views of the upper parts of 
the two south-west peaks of the Nun Kun which 
tower above, and an unobstructed view of the 
northern aspect of D41. 

At noon we reached the head of the nala leading 
down to Tongul, having been pelted the greater part 
of the forenoon by wind and rain-squalls, and at 
4.30 P.M. came to a grass-covered meadow, watered 
by mountain-rivulets, a short distance above Tongul, 
having descended some 6000 feet from Barmal 
Camp left in the morning. Here we camped. The 
tent-servant left at Base Camp greeted us on arrival 
with the news that Mr Hogg, on receipt of our 
letter at Suru, had got together and despatched a 
caravan of coolies, ponies, and yaks, that had 
brought away all effects and supplies left at Base 
Camp, had already reached Purkutse, and would go 
on to Sum the following day. 

At Tongul we completed the entire circuit of the 
Nun Kun, the first yet made, to accomplish which 
we had covered over ninety miles of rou^^ country, 
a part of it never before visited, ascending Ihree 
glaolers, descending four more, toveming five rook 
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and snow-cols from 16,500 to 17,500 feet in altitude, 
and one precipitous rock-wall, besides many miles 
of detour in exploring and climbing in the massif. 
In accomplishing this we were obliged to shape our 
course by such topographical features as could be 
seen from points attamed. 

When we arrived at Suru at noon of the next day, 
the first sound to greet us was the familiar crow of 
the white cock, which had arrived before us. With 
the worn and battered appearance of a veteran 
campaigner, his plumage even more ruffled than at 
Base Camp, and with only the stump of a tail, which 
had served as a handle to catch him by, as long as 
any feathers remained in it, he was bustling about, 
busily engaged in initiating his sole companion into 
the mtricacies of the lambardar’s courtyard, as if he 
were the proprietor of the place. 

The day after our return a chaprasi delivered an 
official letter from the Tehsildar, the purport of 
which was, that the lamas of the Bangdum 
monastery had complained that the exploration of 
the Nun Kun and the attempt by our party to 
ascend its peaks, which were held sacred, would 
result in * heavy snow-fall, famine, and other 




OFFICIAL LETTER FROM TEHSILDAR 153 

calamities ’ ; that the matter had been referred to 
higher authority, and that a telegram had been 
received from the Revenue Minister at Srinagar 
{one of the native advisers of the Maharaja), saying 
we should be told not to invade the ‘ sacred places ’ 
against the wishes of the lamas. Also that the 
Maharaja of Kashmir was writing to the Resident 
on the subject. This, coming as it did after the 
expedition was finished, and two months after we 
had passed through the Rangdum and filled the 
money-loving hearts of the lamas by a liberal 
distribution of bakhshish, surprised us not a little 
and amused us more. 

We inquired of our agent, who had been in close 
touch with Kargil, whether he had heard anything 
of the alleged complaint of the lamas. He said he 
had not, but some days previously, while returning 
from Kargil, he had met half a dozen lamas, who 
told him they were going to Kargil, whifher they 
had bem summoned by the Wazir, the high^t native 
official of the region, who was also Native Joint 
Commissioner for Baltisian and T < adakh . 

We gave tiie matter no further thought at tike 
time, having other more important things to attend 
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to. A few days later our agent, who had again been 
sent to Kargil on business, on his return said he 
could now teU us more about the sacred places. He 
had learned on official authority that the lamas, 
who had been summoned to Kargil by the Wazir, 
instead of entering a complaint of their own accord 
against us, had at his command, which they dared 
not disobey, and at his dictation, sent three or four 
telegrams to the Maharaja. We asked, ‘Why 
should the Wazir do this ? ’ ‘ That is easily ex- 
plained,’ he replied. ‘The Wazir is a Swadeshi 
man, well known to be a hater of Europeans. When 
I first went to Kargil in May, I was approached by 
one of his subordinates, who gave me to understand 
that, if he were to receive a hundred rupees, all would 
go well with the expedition. 1 declined to accede 
to his demand, as he had done nothing to further the 
interests of the expedition.’ 

This incident affords an example of the dark and 
devious ways often pursued by native officials to 
advance their own interests, and it explained a 
number of obstacles which were encountered by us 
but failed to stop our progress, including the deser- 
tion of the Kargil coolies on the second day out, 
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which, we later learned, was due to the direct instruc- 
tions of the Wazir, and ending in this attempt, 
which came too late to be of any avail to him or 
injury to us. Two days later Mrs Bullock Workman 
received a despatch from the Eesident stating that 
the Durbar complained, that we had invaded the 
‘ sacred places ’ of the lamas, and asking us to refrain 
from doing anything to excite local feeling. An 
answer was sent, that, to her regret, the invasion of 
the so-called sacred places was complete, that the 
myth of the sacred places originated in the fertile 
brain of the Wazir, and that the only local feeling 
excited in the Rangdum by the movements of the 
expedition had, apparently, been one of satisfaction. 
Official inquiry based on this reply disclosed the true 
facts of the case, also that the lamas held no such 
fiction of sacred places, and led to the removal of the 
Wazir, whose record in certain other official matten 
was found to be unsatisfactory. 

In these days, when the most remote places of 
the earth are open to the eacplcrer, the grand, un- 
trodden mountains can be called sacred only to the 
Almighty, who has protected them from invasion 
by barriers sufficiently difficult to be overcome, 
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without the addition of any raised by man. The 
above episode, flavouring strongly of the ridiculous, 
is cited to show the rapacious avidity of certain 
native officials in Kashmir. It may also serve as a 
warning to the future explorer, to set aside a liberal 
fund to be employed, if necessary, as douceurs to 
such avaricious officials as may be encountered. 
Bakhshish, much bakhshish, if he would attain his 
aim. 

The 18th and 19th of August were very warm 
days at Suru, the sun burning with unusual fervour. 
We had found during the summer, as during those 
of 1902 and 1903, sun-maxima of 200® to 206® 
Fahr. at altitudes of 12,000 to 16,000 feet to be not 
at all uncommon, but had never known them to 
attain the figures reached on these two days. On 
the 18th at 1 f.m. the sun-thermometer roistered 
206®, and at 1.16 212® Fahr. Aa this last figure 
seemed incredible, the instrument, which was so 
hot that it could scarcely be touched by the hand, 
was raised to the vertical position and shaken, but 
the mercury did not falL At 1.26 it reached 216®. 
This was not only an unusually high maximum, 
but it occurred at an unusually late hour, most 
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maxima we have observed occurring at or before 
one o’clock. 

On the 19th, at 12.30 p.m. the thermometer 
registered 196°; at 12.45 213°; at 1, through a 
thin film of cloud, 217°, not falling when placed 
vertical; and at 1.6 219° Eahr. The altitude of 
Suru is 10,850 feet. As sun-temperatures increase 
in proportion to altitude, what must the temperature 
on these days have been at over 20,000 feet ? On 
th^, as on other occasions when we have noted 
high temperatures, the maxima showed themselves 
in sudden waves or hashes of heat lasting a few 
moments and then subsiding. It may also be noted 
that, as on the 18th, some of the highest tempera- 
tures have occurred when the sky was covered with 
thin cirrho-stratus clouds. During this summer we 
did not have the opportunity of obtaining sun- 
maxima at very high altitudes, as, on nearly all the 
days which we passed at above 18,000 feet, the 
oustomaxy mist and douds, which appeared towards 
noon, cut ofi the rays of the sun duriz^ the time, 
12 to 1.30 P.M., when they are hottest. 

The fohowing table shows the sun-maxima taken 
with black-bulb thermometer cm those days in 1906 
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when opportunity offered to take it, together with 
shade-temperatures at same time and mini ma, on 
preceding nights. 


Date. 

Place. 

Altitude. 

Time. 

Max. 

Shade. 

Min. 




P.M. 

Pahp. 

Pahr. 

Fahr. 

June 21 

Kargil 

Ohane Kot . 

8,787 

1 

109 

78 

50 

„ 22 

9,000 

12.45 

203 

64 


„ 24 

Suru . 

10,860 

1 

190 

74 

... 

26 

» ■ • - 

»» 

12.45 

200 

72 

54 

8 A.U. 

» 28 

- 

** 

12.30 

206 

74 

46 

July 1 

Rangdum Valley 
2SuUdok • « 

12,900 

12.50 

204-5 

64 

28 

.» » 

13.270 

12.40 

205 

58 

26 

„ 13 

Shafat Nala < 

13.325 

12 

200 

(nmviog 

eloudiL 

ttrohabljr 

net 

maxlmumi 

63 

20 

„ 16 

,, mm 


1 

191 

60 

22 

Atig. 2 

Base Canip , 

15,100 

12.40 

183 

54 

36 

» 3 

ii * * 


1 

166 

57 


» * 

ft • • 


12.45 

167 

62 

30 

,, 8 

»» • • 

»» 

12.30 

176 

56 

30 

„ 18 

Suru . 

10,850 

1.25 

216 

71 


„ 18 

»i « • - 

It 

1.5 

219 

72 

50 


For similar Ubldt in 1903 HtighU of tht Mu$tagh, pp, WO, 

270-274, 


At Suru the expedition ended. The coolies were 
paid off and disbanded, and, two days after our 
arrival there, the guide and portera started on their 
return to Srinagar en roitte to Europe, accompanied 
by all camp-attendants except our personal servants, 
while we ourselves remained a few days longer to 
settle matters pertaining to the expedition. 

On the morning of 22nd August we left Suru to 
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cross the mountains by the Umba La route to Dras, 
and thence over the Zoji La to the Sind Valley, and 
by this to Srinagar. The last sounds heard, as we 
crossed the riyer just below the village, were the 
cheery notes of the cock bidding us a final farewell 
and Godspeed. Although in need of fowls, which 
could not be procured, we felt that his unfailing 
courage under the vicissitudes of the march, heat, 
thirst, starvation, and rough usage, and his inspiring 
example, entitled him to his life. So we left him in 
his glory in his native village, with the hope that 
no Txntoward circumstance might prevent him from 
living out the full measure of his days. 

In conclusion, a few words as to our map of the 
Nun Kun which accompanies this book. The Indian 
Atlas Sheet No. 45 S.W. of the Indian Survey was 
taken as a basis. Its fixed points, except in two 
instances where they were manifestly in error, were 
employed as points of departure, and changes were 
made only where actual inspection of the portions 
of the region explored, aided by prismatic compass- 
observations and photography, showed the Survey 
map to be incorrect. The only change made in a 
detail not really seen was, as has been said, in 
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representing the drainage of the Barmal glacier as 
passing into the Bara Zaj Nai. This was done be- 
cause the topographical indications of such drainage, 
from features which were seen, are so strong and the 
likelihood of the escape of the water in any other 
direction so remote that it appears justifiable. The 
lengths of certain details on the map are less than 
we judged them to be in reality, but these could not 
be made greater without encroaching on space 
devoted to other details on Survey map. For the 
general correspondence of such details with the 
actual toxwgraphy we can, however, vouch. 

As alterations have only been made along the 
route we travelled or in parts that could be plainly 
seen from it, some other points on Survey map, 
which there is reason to think might be altered with 
advantage, have been left as charted on it, since we 
do not consider that alterations should be made 
without a certainty as to the real topography. 
Hence, if future investigation should show that these 
are incorrect, we do not assume any responsibility 
for them. 

As examples of some of the features of the Survey 
map requiring correction, which rendered our circuit 
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of the Nun Kun massif, perhaps, more puzzling as 
pioneering-work than it would otherwise have been, 
may be mentioned the following. South of the 
Nun Kun the course of the North-West nala is 
represented as occupied by a mountain-spur, no 
nala being indicated. West of the massif, IWl is 
placed a mile too far south, nothing corresponding 
to Motmt Nieve Penitente can be found, and the 
arSte leading from the highest Nun Kun peak to 
the Barmal Ridge is drawn too far north, ending in 
a peak instead of a ridge. The head of the Barmal 
Racier is occupied by a solid mountain-mass, and the 
peak D42 is placed in the centre of what should be 
the course of the Barmal glacier, being shown some 
two and a half miles too far east by south on a spur 
which does not exist. What should be the tongue 
of the Barmal g^ier is represented as the reservoir 
of a glacier, which, running north-east, cuts across 
the space occupied by the mountain-ridge coimeoting 
IMl with B42 and drains into the Sum river, a 
wholly false topography, the incline of the watershed 
bdoog west and south from the X>41 and B42 ridge. 

The above is not mentioned in criticism of the 
the difficulty of the problems confronting 

L 
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which in maMng a map of such a complicated region 
as the Himalayan must be apparent to those who 
have to any extent explored its recesses, but to 
show that accuracy of detail can only be ensured by 
direct observation, which in a considerable portion 
of this region the Survey had not the opportunity to 
exercise. It is well known that the work of the 
Indian Survey in the northern part of Kashmir 
territory had to be, in the circumstances under 
which it was carried out, more in the nature ci a 
reconnaissance than of a finished survey, salient 
points being fixed and intermediate details, which 
oould not be seen, filled in on the map by inference, 
with a greater or less approximation to the reality 
according to the deductive power of the surveyors 
engaged in it. In some cases such inferences were wide 
of the mark, while in others they came surprisin^y 
near the actual topography. It cannot, therefore, 
be regarded as discourtesy towards the Survey for 
those exploring the hitherto unvisited intermediate 
parts to mention, in the intereet of Cle(^praphhMd 
Science, the absence or inaoourai^ of tqpK^Bp^plfioil 
details on the map. 



CHAPTER IX 


Niere Penitente, where seen— 2)e£iiuti<m and Shape— Views as to Derelop- 
ment— Bidges in N^T4~>Cla88i6ieatlox!i according to Antecedent danse 
into Varieties — 1. Aralanohe — II Subsidence — ZIL Wind-Oondi- 
tioned-IV. Thin Debris— V. Glacial Table-VL Thick Debris- 
VII. Laonstrine or Comporite— VIIL Sdrac. 

Fbsqxtbnt mention has been made in the preceding 
pages of nieve penitents semi by us on the Shafat 
glacier and on Mount Nieve Penitente and D41, six 
miles west of it. This curious and interesting forma- 
tion was first noticed and described by Andean 
explorers. For a long time it was supposed to be 
peculiar to that chain, where it has been met with 
from the equator to SS” 40' lat. S. It has also been 
seen as far north as Mount Shasta in California, 
%V lat. N. Later l>r Hans Meyer, Dr Karl 
TJhlig, and Dr F. Jaeger found it on Mount Kili- 
mandjaro in Equatorial AMoa, and in 1906 it fell to 
our lot to discover it in Himalaya Sd** lat. N., as 
above stated. 

This was the first time in five seasons of Himalayan 

m 
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exploration that we had met with it, and, so far as 
we are aware, its existence in Himalaya has not been 
mentioned by any other observer. Li 1907 Herr 
H!ans Spethmann found and studied in Iceland areas 
of small, dust-covered pyramids, which he fialla 
‘ Schneeschmelzkegel,’ but which, as shown in his 
photographs, appear to be well-developed nieye 
penitente. He mentions the same formation as 
having been described by the geologist F. K'A i1Ti«/>ir 
in 1886. Similar formation in a rudimentary state 
is mentioned by Professor Dr Eduard Bruckner as 
having been observed by him on the Rhone glacier 
in August 1898. 

In 1908, while exploring the Hispar glacier and 
its branches and the Biafo glacier on the northern 
frontier of Lidia, 36® 14' lat. N., we again found 
nieve penitente widely distributed and occurring 
under a variety of conditions. In all probability, 
as this formation becomes better understood, it will 
be discovered, under favouring conditions, in other 
places where it has not hitherto been seen. Although 
the mention here of observations made in 1908 on 
the Hispar and Biafo glaciers is anticipating the 
report of that expedition, they have so important a 
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bearing on the subject in hand that the authors 
hare concluded to use them, in connection with those 
made in the Nun Kim, in support of conclumons 
arrived at. 

By nieve penitente is understood a greater or less 
collection of pinnacles of ice or hardened snow 
standing on n4v4-suifaces of mountain-slopes and 
^aciers, or on glacial ice bdow the n4v4-line, and, 
in some cases, on earth or rook. These pinnacles 
are usually arranged in rows, often quite clo^ 
together, and range in height from a few inoh^ to 
six feet, and sometimes considerably above that. 
Their form varies greatly. Some stand in square 
or cylindrical columns with flat tops. Others are 
conical, many of these being slender with sharp 
a{aMs, and the apices may curve so as to resemble 
curving horns. Others sM are wedge-shaped, the 
upper edges being often exceedingly sharp and 
•eirated. But by far the greater number axe moze 
or less regularly pyramidal, most of such being 
flattened on two opposite sides so as to present a 
long and a short axis. This may be regarded, per- 
haps, as the typical foam. The long axis is usually 
ooinoident with the direction cd the lines in which 
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they stand. When of large size, they present a very 
weird and bizarre appearance, and, when arranged 
closely together, may render the passage across a 
surface on which they stand difficult or impossible. 

They occur in the great majority, if not in all 
oases, at altitudes at which the temperature at night 
falls below the freezing-point. We have seen them 
at altitudes of from 15,000 to over :^,500 feet. 
They also occur in localities, where plentiful snow- 
fall during the winter is succeeded by a continued 
period of fine weather lasting several weeks during 
the summer. In stormy summeis with repeated 
snow-storms they are not formed. 

In view of these circumstances, as well as of 
the appearance of the projections themselves, most 
observers agree that nieve penitente results from the 
unequal melting of the snow and ice, portions of 
which disappear under the application of li^t, and 
other portions remain in the form of pinnacles; and 
that the chief agent in the melting-process is the sun, 
though observation also shows that heat contained 
in clouds and air plays an important rdle. When, 
however, we come to the question, why heat should 
melt snow and ice in this unequal manner, we find 




DIVERSE VIEWS OF OBSERVERS 167 

great diversity of opinion among observers, most of 
whom have been men trained to observe carefully 
and to make logical deductions from facts that have 
come imder their notice. 

Professor Hauthal, who saw nieve penitente only 
in windless localities in the Argentine Andes, con- 
cludes that the sun has power in virtue of ite position 
and course, or from some peculiarity of its rays, to 
melt a homogeneous fidld of n4v4 into the character- 
istic pinnacles arranged in rows, independently of 
assistance at any stage from wind. Few other 
observers agree with this view. Most, such as Dr 
Gussfeldt, Dr K. Uhlig, Dr W. Deecke, Dr Hans 
Meyer, and the authors, having seen nieve in wind- 
swept places, consider that, in many oases, wind also 
is concerned in the process as an antecedent factor, 
raising the snow while soft into parallel ridges and 
wavelets, or causing a difference in its internal 
struoture, that influences tibie effect of the sun’s action 
later. 

Various other views as to details of development 
have been expressed, and vadons sideli^ts have 
been thrown on the subject baeed on observations in 
different localities, but no comprehensive statement 
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of a mode of development has heretofore been brought 
forward, that has received universal recognition. 
Too many facts militate against Professor Hauthal’s 
view to render it tenable, and observations point 
with absolute certainty to the operation of other 
causes anteriorly to or coincidently with the action 
of the sun. The diversity of opinion that has 
existed indicates, what our experience has shown 
to be the case, that nieve penitents exists in several 
different varieties depending on the operation of 
different causes, and that different observers have 
seen it under different conditions. Some of the 
opinions, therefore, that have been held, while not 
suifiioiently broad to account for the formation of all 
varieties, are in tibe main justified by the features 
of the varieties that have come under the notice 

their aulhors. 

As the action of heat, whether derived from the 
sun or otherwise, does not appear adapted in itself 
to melt a homogeneous surface in the manner seen 
in nieve penitente, it is reasonable to assume, even 
were proof not available, that anteoedmit diffsrenoei 
m density or physical condition of differaot poxtkm§ 
of n4v6 must exist, which determine whether the 
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action of sun and heat shall lesult in the develop- 
ment of nmve patents. The n4v6 must be trans- 
foarmed into alternate hard and soft petpendiouiar 
stoata and centres, the softer of which melt more 
rapidly under the effect of heat than the harder. 

A careful study of nieve penitente as seen on the 
Shafat glacier in 1906, in the causation of which 
wind and sun were the principal factors, though 
assisted by evaporation and the heat contained in 
the air, led to the conclusion that the n4v^hafts, 
pinnacles, and pyramids, constituting nieve penitente 
result from the action of heat, whether applied by 
the sun’s rays, or by lefiection, or by warm air 
currents as observed by Dr Meyer, upon ndv4 and 
glacial surfaces in which condensed foci or centres 
have been formed antecedently by different causes, 
melting away the softer portions and leaving the 
denser ones standing as upward projections. 

The grounds on which this conclusion is based are 
set forth in the CfUtaekerhundet Band 

m Heft X. 1907, p. 22 et seg, in the January 1908 
QtegmpMed Jounud, pp. 17-22, aasd in a more de> 
tailed form in the May 1906 Jdpim Journal, pp. 
189^148. 
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During our expedition to the Hispar and Biafo 
glaciers in 1908 nieve penitente was met with in 
great quantity under different conditions. Being 
convinced, both from previous experience and from 
what was here found, that the melting action of 
heat, however derived, is only a secondaiy and 
final factor common to the development of every 
kind of nieve, and that the sun possesses no special 
power, other than that of a supplier of heat, in 
virtue of its position or course, attention was given 
to the more complicated and less understood 
question of the antecedent transformation of 
and glacial surfaces, and to concomitant conditions, 
that enable heat to sculpture out nieve from them. 
As a result of careful observation of the ample 
material found it was possible to divide penitentes, 
acoordin^ to the antecedent causes, into eight 
different varieties, the first including three sub- 
varieties. 

The months July and August were passed on 
thase glaoiem. During the greater part of June 
and July the weather was clear and warm, many 
days in succession being oloudless, so that, as was 
the case in the Nun Kun region in 1906, the season 
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was favourable to the development of nieve peni- 
tente. Also, no new snow was met with, even to an 
altitude of 19,500 feet, until the first week in August. 

Attention was early attracted to a very marked 
feature of the sloping ndvd-surfaces of the region 
of the Hispar glacier and its branches, whether the 
ndvd lay in isolated beds or covered large areas of 
glacier or mountain-slopes, viz. that they were almost 
invariably striated with parallel ridges separated by 
furrows. These ridges on many of the hi^er 
surfaces were caused by wind, in other places by 
avalanches, and in others, apparently, by the 
settling down and condensation of the n^v6 on rather 
sharp slopm. The snow composing the ridges, even 
on higher glacial surfaces where the n4v4 was of 
recent formation, was, as a rule, denser than in tike 
hollows, bearing the weight of a man, where tiie 
latter would not, thus showing that, in whatever 
way the ridges were formed, they were of denier 
structure than the snow of the hollows between 
them. 

These ridges ran almost without exception in tihe 
same direction as the iimline of the slopes, and, as 
different slopes inclined in different directions, they 
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oriented in different cases to all points of the com- 
pass. When a given slope changed its course, its 
ridges changed theirs to correspond. If a dope 
diverged at its base like an opened fan, its peripheral 
ridges likewise diverged, and on converging slopes 
they converged towards the central line. 

The wide distribution of such ridges on sloping 
leads to the conclusion that moving snow, 
whether it moves rapidly as when driven by wind 
or in an avalanche shooting over a sloping surface, 
or by the slower process of settling downward, tends 
to accumulate in columns vertical to the surface 
with a direction coincident with the direction of 
motion, which latter is determined by the shape and 
indination of the slope. The same tendency was 
observed in the Nun Kun in 1906, where the peni- 
tentes-pyramids ran in lines also orienting with the 
slopes. Ridges having become converted into ice 
were found to persist as longitudinal surface-ice- 
ridges for two miles or more below the lower limit 
of n^v4, their direction ooincidir^ with that of the 
descent of the surface they formed a part of. 

Now ihese ridges axe of importance to the Bub|eot 
in hand from the fact that, while on many surfaces 
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they existed simply as ridges without further dis- 
tinguishmg features, on a vast number of others 
mammilation occurred in them, which developed 
into characteristic nieve penitente, showing that not 
all parts of the ridges were equally hard, but that 
centres of special density existed in them which 
resisted the melting action of heat. Abundant 
opportunity was afforded to study the stages of 
transition from simple ridges to the perfected nieve- 
pinnacles, the developing centres being always 
harder than the n6v4 between them. 

The varieties of penitentes classified according to 
their observed predisposing causes were : — 

I. That occurring on slopes upon which 
avalanches had fallen and over which they had 
passed. This variety is mentioned by Sir Martin 
Conway, who, apparently, recognises no others. 
Numerous instances of this were seen at various 
points. On tlie south bank of the Hispar glacier, 
at an altitude of 13,800 feet, two large n4v4>bedB 
lay at the base of the moontain<'Wall, the first sloping 
directly north and the second north-east. Ava- 
lanches had fallen upon and passed over both of 
these. Their surfaces were scored into parallel 
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ridges with, ragged sides rimning in the direction 
of the inclines of the slopes and of the courses of the 
avalanches, in the first case due north and in the 
second north-east. The ridges were crowned with 
shafts and projections of various shapes undergoing 
modelling by the sun, a large number of which had 
been converted into typical penitentes-pyramids 
with tbieir long axes parallel to the ridges. Some 
were stratified horizontally, dark, dustHstained layers 
alternating with white ones of pure n6vA Their 
height varied from eighteen inches to six feet. 
Some were evidently developed from blocks brought 
down by the avalanches, but many, perhaps the 
majority, were formed from snow-foci condensed 
between the pressure of the moving snow behind 
and the resistance of that in front. 

An even more pronounced example was found at 
an altitude of 15,900 feet on a lar^ avalanohe-bed 
at the base of an enormous ioe-walL Here the surface 
was tom up to a far greater extent tiban in the 
preceding instances, but everywhere a certain oorder 
prevailed. The n4v4 and ice-lfiooks, althou^ 
scattered over all parts of the bed, were arranged, 
largely, in Hnes following the patib of the avalanche 
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and parallel to one another. The more iBnely 
divided and pnlverised portions of the avalanohe- 
dSbiis had formed ridges, ragged but distinct, also 
parallel to one another running in the same direction. 
The tremendous power, that had hurled the masses 
of ice and snow thousands of feet down the mountain- 
face, had condensed the snow of these ridges into 
centres, which the sun’s heat was in some cases 
fast moulding, and in other cases had already 
moulded into nieve penitente-pyramids. 

Many of the smaller blocks had also been fadbioned 
into pointed columns and pyramids, some with their 
long diameters parallel with the ridges and some 
with the same transverse to them, according to tibe 
original shape of the blocks. It may be noted that 
the ridges in all parts of the area were parallel to 
one another and oriented from south to north, oo- 
inciding with the direction of the glacial edlopes at 
this point and with the avalanche-path. Not one 
transverse ridge was seen. Many of the ridges and 
some of the blocks showed marked stratifioaticm. 
The height of the pinnacles ranged from three to six 
feet. 

In tibese three instances the avalanches that 
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conditioned the nieve were originally composed, 
largely, of solid material, which, first falling perpen- 
dicularly, was much broken up in the descent. On 
reaching the n4y4-dopes the mixed d6bris tore its 
way for some distance down them till stopped by 
Motion and gravity. In such cases the factor of 
forward motion is, without question, the cause of the 
arrangement of the d4bris in lines and ridges, in 
which centres of condensed snow are formed by 
resistance in front and pressure from behind. 
Avalanche-beds were seen at the base of ice-falls, 
on which nieve-pionacles were scattered about 
without arrangement in lines. In these cases the 
pinnacles were fashioned from ice or n4v4-blocks, 
which had not moved any distance forward after 
strikmg the glacier. 

We now come to another order of avalanohe- 
conditioned nieve, viz. where avalanches of snow 
^de down over sloping n4v4-surfaoes. Here longi- 
tudinal ridges are formed, crowned largely, if not 
exclusively, by nieve of the pyramidal type. A 
bed of this kind, about a third of a mila in length, 
on the steep slopes near the Nushik La, the whole 
length of which was followed up, afforded an ex- 
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cellent example. It varied in width from forty-five 
to sixty feet, and it formed a stripe from four to eight 
feet thick superimposed upon the n6v6-surface. It 
was divided into several longitudinal ridges, varying 
in number in different portions, all orienting from 
east to west, in the line of descent of the slope and of 
the avalanche, which were crowned throughout their 
whole length with perfectly developed nieve-pyra- 
3tnids, flattened on two opposite sides and tapering 
from base to summit, their long diameteis being 
parallel to the ridges. The pyramids were composed 
of dense n4v6, and varied from fifteen inches to three 
feet m height. 

In another instance a snow-avalanohe, issuiog 
from a narrow gorge above the Kanibasar branch of 
the Hispar glacier, descended upon a sloping n^v4- 
Burfaoe, at first due west, but at the lower part it 
tamed nearly south. Its bed was, like the last, 
covered with longitudinal ridges bearing wdl-formed 
nieve-pyramids, their long diameters coinciding 
with the direction of the ridges, only one transverse 
pyramid being noted. Both ridges and pyramids, 
at fimt orienting east to woit, turned with tbe course 
of ihe avalanche and finally oriented north to soutb, 

M 
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showing, perhaps, even better than in the preced 
instance, that the condensed foci forming i 
pyramids were developed by pressure in the direct: 
of descent of the avalanche and not transvers 
to it. None of the pinnacles of the forms ab( 
described were crowned with hoods’, but some 1 
strongly curved apices. 

StUl another kind of avalanche>nieve was seen 
several points high up on the mountains at 
altitude of 19,000 feet on the watershed between i 
Hispar and Biafo glaciers. The avalanches h 
were composed of new, soft snow, which slid do 
steep inclines and lodged where it struck with( 
travelling forward to any extent. The pinnae 
were of rather indefinite shape, and were arran| 
in rows mostly transverse or inclined at difien 
angles to the line of fall, though in some pla( 
coincident with it. Their crests were feathery a 
greatly serrated. Their substance was porous, lai 
ing tire density of pinnacles modelled from m< 
consolidated material. Still their development fn 
denser centres oouM be traced. 

While on the Hispar glacier we had an opportun 
to watch the descent of more than a dozen la 
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avalanches daily from its snow-covered mountains, 
and to study the arrangement of their material, as 
it swept over and settled itself on the surface beneath. 
As these avalanches, usually composed of rather 
finely divided material, thundered down the ice- 
covered slants, they were resolved by the channelled 
and ribbed surfaces, and even by the smooth ones, 
into columns, which descended in spray-like streams 
accompanied by rolling clouds of snow-dust upon 
the n6v4-slopes and fans formed by the debris 
of former avalanches. When the snow-clouds 
cleared away, the avalanche-tracks were seen to 
be covered with longitudinal ridges with more or 
less serrated tops, the peripheral ones being most 
sharply defined, and, in case of fans, diverging 
with their diverging contours. The only factor 
necessary to convert these into nieve penitente, 
as had already been done in similar cases, would 
be the action of heat for a suMoient length of 
time. 

Frequent observation would suggest that, the 
mote finely divided the avalanche material and the 
greater the horizontal or forward distance travelled 
after striking, the greater is the chance of develop- 
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ment of tjpical nieve penitente in lines on an 
avalanche-bed. 

n. Dr Meyer in In dm Hoch-Anden von 
UcmdoTf p. 437, suggests that, on slopes not sufGL- 
ciently steep to give rise to avalanches, the settling 
and downward movement of snow, though it may 
not be great in distance, causes strata of different 
density to form through pressure, with their surfaces 
perpendicular to the direction of pressure, which the 
heat of the sun differentiates into ridges and hollows. 
The following observations testify to the truth ci 
this suggestion, except in one particular, where 
i^w that the surfaces of the strata are ooxocident 
with the direction of pressure or downward move- 
ment, and not perpendicular to it. They further 
show that foci of special density are formed in the 
denser strata (or ridges), which condition the 
development of nieve-pinnacles. 

One among many examples seen may be described. 
A bed, composed of old, consolidated n4v4, Med an 
angle between two mountain-slants just above the 
surface of the Haigatum branch of the Hispar 
glacier. It had the form of a fan, sloped down at 
an aog)b of 46*’ to the ^Uioier, and faced directly 
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'uth-east. Its surface from the upper edge doTva- 
ard was scored with longitudinal, not transverse, 
Iges, of which four central ones ran parallel to 
le central line. The others diverged as the fan 
roadenedj following the lines of descent of the 
jv6-oolumns, of which they formed the upper parts, 
n the east side the fan descended considerably 
wer than on the west, corresponding to the fall of 
le glacier, and this lower comer turned to the east 
jfore joining the glacier. The two peripheral ridges 
1 this side turned with the slope, their upper parts 
’ienting south-east, and the lower directly east. 

The summits of these ridges were sculptured out 
ito small but perfectly formed nieve-pyramids with 
»unded tops, their long axes ooinoiding with the 
ireotion of the ridges. This was not an avalanohe- 
sd, no snow lay above it, and its surface was free 
om detritus. Its inclination was sufficient to 
mse it to settle as suggested by Meyer, and title 
isults were evident in tihe production cA longitudinal 
rata containing denser foci, which formed the basis 
! nieve-pyramids. 

At the head of the Jutumaru branch of the Hispar, 
b an altitude of 16,600 feet, several much laigar 
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n6v6-bed8 were seen presenting similar character- 
istics. They were also fans of old n6v6 sloping at 
35” to 45% facing south, and banded with ridges 
covered with nieve-pyramids, which oriented south- 
east, south, or south-west, according to the spread 
of the fans. This variety of nieve was found widely 
distributed on mountain and glacial slants, always 
on well-consolidated n4vA The pinnacles were of 
moderate size, averaging one and a half to two 
feet in height, of regular shape, and destitute of 
hoods. 

in. When the n6v6-covered surface of glacier or 
mountain is transformed by wind into centres or 
foci of increased density, which form a basis for the 
development of nieve. This variety was discussed at 
length in the three papers above referred to. It 
was fowid covering large areas of the higher n4v4- 
suifaoes of the Hispar and its branches and of the 
surrounding mountains, at points removed from 
avalanche action and not sufficiently inclined for the 
formation of foci by sliding or subsidence. T3ie 
nieve penitente on the Shafat glacier in the Nun Kun 
was wholly of *hia variety, and conformed to the 
features here seen, except that a large prc^portion of 




h m rv^li m y HtftU ^ kt-fedtUml merti/i. 



[lO)-C0NDITI0NEDNIEVE PBITITENTI 183 


pinnacles were wedge-shaped and many had 
drhanging hoods or fringes, 
rhe pinnacles here were almost invariahly 
ramidal, and ran in wavy, parallel lines coincident 
th the direction of the slopes. Where 1h.e latter 
anged their direction the nieve-lines did the same, 
le pyramids were of medium size, varying from 
^elve to thirty-six inches in height, with evenly 
unded summits, on which but few hoods were seen, 
leir bases were separated by oval fossae. Where 
•ntiguous surfaces sloped in different directions 
le lines of nieve on them did the same, and the lines 
1 one slope often cut those on an adjoining one at 
ght angles. The banks of glacial streams were 
dvered with nieve of this description orienting in all 
ireotions according to the windings of the streams. 
The snow-fields above the Nushik La, at an altitude 
f 18,000 feet, were covered with small but very 
erf^ly developed nieve in lines following the 
nrving surface, resembling in arrangement ripple- 
oariced, sandy, sea-beaches. The pyramids were 
igplit to twdve inches high, and were crowned with 
ringed hoods, that g^rtened in the aunli^t like 
nyxiads ci diaxnonds. These were, without ques- 
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tion, developed from snow-wavelets traced by wind 
on that mountain-top with all the delicacy of 
frostwork. 

The suggestion was made by Dr Workman in the 
papers above referred to, that the nieve-p37ramids 
of one season, if not melted entirely away, mi^t 
serve as bases on which the wind mi^t build new 
foci for future pyramids. This was verified on the 
higher portions of the Jutumaru glacier, where 
nieve-covered beds of white n6v4 deposited the 
preoediug winter alternated with areas of older, 
denser, dust-stained n4vd, which bore the ridges I. 
and truncated, tifiough still well-marked, pyramids 
of an older nieve-formation. The ridges of the 
latter were continuous with those of the former, 
and, when the pyramids of the more recent n4v4 
were removed with the ioe-aze, those of the older, 
on which they were resting, were laid bare. . ^ 

It may sometimes be dif&oult to distmgai|hj|^f^' 
ridges and penitentes due to the antecedent action 
wind from ihose due to subsidence. In such oases Wjk 
consideration chould be given to the slopes on wMi^ 
th^ are situated and to the character of the ridgai\: .; ;,^ 
and n4v4. Where the ridges or lines of penitentes 
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of the n6v6 having either evaporated or settled into 
the n6v6 so as not to be perceptible to the eye. 
The evidence of our observations has all been in 
favour of differentiation occurring in consequence of 
the greater resistance to the effect of heat of denser 
centres formed as stated. 

IV. A fourth variety of nieve was found on the 
Hispar and its Jutumaru branch, on those portions 
where the n6v6 had melted away or become con- 
verted into granular or even denser glacial ice.^ 
Between the pinnacles the surface of the glacier 
was honeycombed with pockets or pools of various 
sizes with perpendicular walls, at the bottom of 
each of which was a thin layer of finely divided 
earthy material, gravel, or one or more thin frag- 
ments of shale. The shape of the vast majority of 
those pools was oblong, the long diameters orienting 
east and west, so that on the Jutumaru glacier, 
descending from north to south, the lines of pinnacles 
projecting above them out perpendicularly across 
the longitudinal glacial ridges, while on the Hi^ar, 
descending approximately from east to west, they 

^ Th» next four Tariotiet occur under conditions quite difTerent from 
those obtaining with the three preceding ones, being found onlj in assooisr 
t!on with depoiits of ddbrts in different forms on a glaoler. 
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coincided with the trend of the ridges they crown^ 
[n some places the long diameters of the pools 
}riented north and south. 

As the melting due to the absorption of the sun’s 
leat by the dark-coloured earthy deposit proceeded, 
(he dividing-walls between many of the pools 
lisappeared, and the latter coalesced into larger 
)oo]b. Where these were situated on slopes, many 
lischarged their water and remained as furrows, 
ilways deepening by the melting caused by the 
naterial lying at their bottoms. The melting of 
he ^Uu$ial stirface beneath these deposits left 
>rominenoes of ice between the pools, which were 
haped by the sun into nieve-pinnaoles of various 
izes. These, in spite of the great amount of earthy 
ind petrous debris scattered over the surface, were 
omposed of dean ice. They varied in height from 
ix inehes to six feet, tiie smaller in many instanoes 
apedng to sharp points, while the larger had softer 
•utiUnes. Many of the sides were perpendioular 
Qstead of doping, the detritus having out its way 
nto ihe ioe perpoadiouiarly. 

The ix^;ularity in arrangement of the earthy 
tatohes, as well as their oblong shape, suggest that 
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• <^ey were deposited, originally, as little wavelets upon 

the n6v6-surface by wind. The same might be true 
of the sand and gravel-patches, but it is not so easy 
to account for the shale-splinters intermingled with 
the finer debris at a distance of five miles or more 
from the mountains from which they appeared to be 
derived. 

V. A fifth variety is connected with glax^ial 
tables. 13 us was found only on ice from which the 
n6v6 had disappeared, or on ice covered with rook- 
debris, often so thickly that the nieve-pyramids 
were the only ice to be seen, appearing to stand 05, 
debris, though really their bases were continuous 
with the ice beneath. These were met with on the 
Hispar and its Kanibasar and Jutumaru branches, 
the last being covered throughout its whole length, 
below the n 4 v 4 -line, with myriads of ^UKsial tables, 
the tops of which consisted of granite-boulders. 
They were also seen in great numbers on the Biafo 
glacier, and on the Skoro ^Unier south of Askole. 

The process of development appears to be as 
follows. Boulders of rodk fall on a glacial surface. 
Their weight, often amounting to hundreds of tons, 
compresses the n 4 vd beneath them into ooliunns 
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rauch denser than the surrounding n6yA Owing to 
this density and to the protection from the sun’s 
rays afforded by the rock-oovering, which is too thick 
to permit the smi’s heat to be transmitted through it, 
th^ columns persist as shafts, somewhat diminished 
in diameter by reflected heat, supporting the rock- 
tops, after the surroimding n4v^ has disappeared. 
At stage we have the glacial table, often with a 
shaft six to nine feet or even more in height, the n4y6 
of which the shaft was originally composed having 
become converted into ice through pressure, thawing, 
and freezing. 

At first the rook-top sits level on its shaft or 
pedestal After a while, the sun passing over it 
somewhat to the south and warming its southern 
face more than the northern, and the reflected heat 
likewise wanning its southern under edge, the heat 
thus conducted to the shaft on that side oauses its 
upper edge to mdit faster than on tibe northern side, 
with the resultthatthe top begins to tilt to the south. 
This process ocmtinues in an increasing d^pree, tfll 
fiailiy the top slides off on the i^boier, leaving the 
shift standing behind it. 

As ihe top tfits* the shifty meltiiig on <me si^ 



190 PEAKS AND GLACIERS OF NXJN KUN 


remainmg intact on the other, ai^umes more and 
more the shape of a wedge of pyramid, the angles of 
which are rounded off by direct and reflected heat, so 
that, often, when the top slides off and sometimes 
before, a nieve-pyramid has been fully formed, and 
in some cases more than one. In most oases the 
shaft is left with a bevelled upper surface, which soon 
sharpens off to a point or edge. 

On the Jutumaru, Kanibasar, and Biafo glaciers, 
which descend towards the south, the glacial table- 
tops slid off without exception in the quadrant from 
south-east to south-west, mostly south. The 
was, in general, true on the Hispar, which 
towards the west, many here sliding off south-east 
or against the slope. On tibe Skoro Racier, falling 
towards the north, they slid off on the south side or 
against the slope. 

The pinnacles of this variety were higher and more 
massive than those of any other, except the one next 
to be described and the s^ao-variety, their size 
being usually proportioned to that of the bouldw ' 
covering the shaft from which they were developed. 
Many exceeded six feet in height. They had 
pointed or rounded apices without hoods. They 
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were oompoeed of gnunilar or oryvteUiiie ioe. !19iey 
stood both sing^ and in gronpe, the latter ammge^ 
ment being due to the,pre<«xiateaoe of several tables 
close tt^jether to the development of several 
pyramids from a single shaft, owing to the formation 
in it (d different columns of unequal density’ under 
the unequal pressure of the uneven lower surface 
of the superimposed boulder. In many instances 
boulders had did off from their original pedestals 
to surfaces somewhat lower, the former having been 
transformed into nieve-pyramids behind the boulders, 
beneath which in their new positions new pedestals 
wsce in process of formation.* The pyramids ori- 
ented in every direction, the trend of their long 
•arfai being, doubtleBe, determined by the shape of 
the original columns from which they were derived. 

Bifboted heat idays a prominent r61e in the de- 
ve|l|i|p|ats^ of this variety. Much of the modelling 
especially of the upper portioots of the 
axe protected by the rook-tops from 
the sun’s direct rays, except for a brief period at 
sunrise and sunset. The mdting of these protected 
portions to a greater d^ee than that of the bases 

^ See illustreticm opposite p^ l8Ck 
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of the shafts, which axe exposed to the sun’s direct 
ra 3 ?B, thus producing a pyramidal form, shows how 
elective as a modelling agent reflected heat may be. 
To the eflect of reflected heat must be added that 
of the heat contained in the air and the vapour 
it carries, and of evaporation taking place from 
exposed ice and snow-surfaces. 

VI. Another form of nieve analogous to the last, 
in which the projections were capped with earthy 
material, sand, or gravel, was fotmd in great numbers 
on the lower three-quarters of the Biafo glacier, to 
a much less extent on the Hispar and its branidbei, 
aund on the Skoro glacier, at altitudes between 11,000 
and 15,000 feet. This was seen in a few instances 
on n4iv4, both on the above and on the Shafat ^Uwier 
in 1906, but mostly along the oounes of ‘ medial 
moraines and boulder-strewn stretches, where n€v6 
had disappeared, dotting plain ice-surfaces, ioe- 
slants, the sides of s4racs, and forming serrated 
skylines on sharp ridges. The projections, which had 
the form of cones, pyramids flattened or fluted on 
sides, wedges, and ridges, occurred single, in groups, 
and in lines, and oriented in every direction irre- 
spective of indmes. 
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Tfa^ Taxied in height from three inohee to ten 
5eet, and one thirty feet high was met with. Many 
Texe (symmetrical in shape^ others had one or more 
3uttres86s running out from the apex in sharp ridges. 
ba. all oases the apices and ridges were ooTered with 
letritus» as well as more or less of the slanting sides, 
uod in some the whole pinnacle was concealed from 
riew under a thick deposit. Where the covering 
<raB t&okest the ice projected highest, and large 
>yramids were often studded with smaller ones, as 
rell as with ridges covered more deeply than the 
ce around them. 

A considerable portion of the Biafo glacier, where 
heee existed, was banded with perpendUoular longi- 
udinal strata. These passed through the pinnacles, 
dten cutting through their apioes, thus affording 
woof ihat this form of nieve was developed out of 
[lacier ice. All pinnacles, even the smallest, were 
ompoced of compact, crystalline ice, destitute of 
Ir bubbles and breaking witii a vitreous fcaotnre, 
[uite different tram the soft, aarated ice around 

The developineat of this varied may be thus 

sgHded. PatohMi of mud or sand ars depotited 

» 
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on a. glacial surface either by wind or water action 
or in some other way not apparent. These, of con* 
siderable thickness, protect the ice beneath them 
from the effect of heat, while the exposed surface 
around melts away, leaving the protected portions 
as raised projections. As melting proceeds, the 
mud or sand at the periphery of the projections falls 
away and lodges at the bases, thuya protecting the 
latter, but leaving the upper edges exposed^ which 
then melt, giving the projections a alaating f csnn. 
This process continues, melting occurring wheo«var 
the covering falls away, and dimmishing or eeasteg 
where it lodges, until the oharaotexistio fonstiK^kms 
are fully developed. Theh au^form, and diieetton 
of orientation, obviously depend on tlucNie of the 
original deposit. 

Vn. A seventh and, apparently, me variety ^ 
sieve was met with on beds of haardened n 4 v 4 
at the bottom of depressions and clefts in the Hkpar 
gUcier opening' on a i^aoial lahe. The surfaces of 
these beds were divided into triangular and ^uadil* 
lateral pyramids from ten to fourteen inches high 
arranged vdth great regularity, each pyramid eon- 
neeted with those around it by sharp ridges. These 
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ynm Uifik 'mndrthiokar over the 

api<»« todiXName^^^ than in tibeliollows^ tibat 

'<mthe9|ji«Mbein^ beds bent ac^inl^ 

in viliHlm dlzeotioiis vriih the windings of the eiefts 
^ wMsh the^r lay. One surface near the lake bad 
ban^imder water only a few hours before it was 
seefc It was covered with thin plates .of ice lying 
betwem the apioes and ridges of the pyramids, 
b|pm beneath which the water had escaped owing to. 
the falling of the level of ^e lakei. Ibese ioe>plataai 

S^Usteping in the sonlii^t gave the siirlaoe the 

. * * 

app^wanoe of the faceted mirTor>rooxBa seen in okt 
palaoeSf 


’ Aitet oarefnl examination dt this focmatkm and 
if the si]m>ttnding conditions, the oonduaion was 
NMM^ si^t it was developed as h^ws. 3!lie 
in the clefts were first difierentiatedl into 
iRnid|Woes of denser and depcesiions in the eofler 


Mita^ IH^wind or snbsideKioa. They were then 
the formakkm of the lake in water, 
r^^^^:],peited mod upon them, more thk)kl^ on 
and aiiiosa than in the holkms. Possibly, 
Twvvii, the water may have melted or condensed 


he oM into this meven condition alter inunecskm. 
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The faJling of the water again nncovered the beds, 
which were then farther developed by exposure to 
the sun’s heat under the conditions of variety vi.^ 

It is evident from the foregoing, that d4bris on a 
glacial surface may, according to its nature and the 
conditions of its deposition, induce the development 
of four distinct varieties of nieve penitente having 
quite different characteristics, thor^h they may 
occur in association with one another. Ih one case 
the d4bris, being deposited on the ice in very thin 
layers, exerts its effect by absorbing and transmitting 
the sun’s heat so as to cause the ice beneath it to 
melt, while the intervening ice remains intact. In 
the other three oases the deposit is of considerable 
thiekness and protects the ice beneath from the 
action of heat, by which the glacial surface around it 
is melted away. 

VIIL An eighth variety was that developed on 
and from sSracs. This was seen among the sdraos 
of a steep ice-fall on the Kanibasar glacier and 

^ If the leader deairea more detailed isjformatio& regarding ihii or other 
Tarietiec of niere penitente deeoribed in this chapter, he ia referred to an 
article entitled ‘A Stud^ of Nieve Penitente in Himalaya, Paper No. S, 
by Dr William Hunter Workman, in the Zeitvlvrifi fik ffUttAtthnnii,’ 
Band m. Heft iv., 1909, pp. S41-S70, and to a preceding paper on thia 
subjeet in the hlay 1908 AHpint Journal, pp. 189-148. 
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eunong those of tihe lowest ice-fall of the Biafo, and 
of a steep, much Ediattered one forming the junction 
of one of its largest western branches with it. Nieve 
of this form can be divided into two classes : (1) where 
the projections upon sdraos are sculptured hj heat 
Into nieve-forms of average size, ei^teen inches to 
over six feet, and (2) where entire s^racs from i^iirty 
to si:ii|j <7 feet high are thus transformed, constituting 
a giant form of nieve. The former assumed conical 
and pyramidal shapes as in case of other varietieB. 
Most of the pinnacles of the latter consisted of huge, 
slender spires, many having pointed curving apices, 
and in two instances sireamers of ice projected from 
their pomts. Althou{^ of giant size, the contours 
of all were evidently ^aped by the same laws that 
govern the development of the smaller varielies, 
and th^ exhibited the same prominences, curves, 
and other features that characterise nieve penitents 
in general. They were sdraos. They were equally 
nieve penitente. Their final form was merely a 
qneation of the soulpturing and moulding by aun and 
heat of tibe ajj^tered ioe-fragments of the ig^ier. 

It is by no means tim case that nieve jj^nnades 
must be of large aiae, or that the fooi from which 
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tibi&j ale developed must be zepresented by s4rac8» 
avalanohe-blooks, or large waves in n4v4 several feet 
distant from one another. The foci may be mere 
ripples on the surface only two to four inches high, 
in rows separated jErom neighbouring ones by only a 
few inches, and yet the resulting nieve fomu may be 
as perfect as any of larger dimensions. 

These latest observations appear to warrant the 
oonclusion that nieve penitente is developed by 
the action of heat, from whatever source derived, 
upon n4vd in which ridges containing centres or 
foci hardened snow, and sometimes such centres 
ind^ndent of ridges, have been formed by ava- 
Umohee, subsidence, or wind, the sise and shape of 
the centres determixiing the size and shape of the 
resulting pinnades ; and also upon nAv^ but more 
notably upon ice, on which detritus has been 
deposited under oiroumstances described, <« which 
has been disrupted into oompararively dendsr 
fragments or shraos. 

In all oases heat melts away the softer and less 
protsoted portions more rapidly than the haidar 
and better protected ones, leaviiig the latter stanc^^ 
as nieve penitente. The sculpturing proo sa s 
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be aasiBted in raie inatanoes by the aoiion at trsiter, 
B8 in variety vn., which melts, erodes, or oom- 
presses the softer parts so as to accentuate the 
difference in hei^t between them and the harder, 
and also to a limited extent by evaporation from 
exposed surfaces; but no evidence of erosion by 
wind, ioe<HcyBtals, or sand was seen by us. During 
the |>eriod when the pixmacies were in process of 
development in Himalaya, the wind was light or 
wanting, no loose snow was fi 3 nng, all snow bdhg 
fixed by timwing and freezing, and nowhere was any 
general depotition of sand seen on surrounding 
surfaces to indioate that sand was moving in the air. 


Dhe varieties of nieve penitente observed in the 
Kim Kun, Hispar, and Skoro regions may be claetified 
•OQOldIng to antecedent cause as follows : — 

Factety L Avalanche. Three sub-varietiee. 

M IX. Subsidence. 

„ XXL Wisd-eonditloned. 

„ IV. Thin debris. 

„ V. 01scier>table. 


fP 

9 » 


VL Thick dtbris, mud, sand, graved- 
oovered. 

VIL Iscustrine or composite. 


VIU. Sdrao. 
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